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MEDICAL SUPERVISION OP ATHLETICS 
AMONG BOYS AT BOARDING SCHOOL 



NATHANIEL BOWDITCH POTTER, M.D. 

NEW YOBK 
AND 

JAMES TAYLOR HARRINGTON, M.D. 

SUMMIT, N. J. 



Several years ago a boy of 15 was brought to one of 
us with a markedly dilated heart. Por some weeks he 
had been running a mile nearly every afternoon at one 
of the best-known boarding schools in New England. 
Since then, among others, a boy with pulmonary tuber- 
culosis, another with so-called physiologic albuminuria, 
another with leukemia, a fourth with pronounced car- 
diac insufficiency and much overgrown, from four dif- 
ferent and all excellent boarding schools, have been 
brought to the attention of one of us, and in none of 
them had their condition been recognized or properly 
studied. The observation of these cases stimulated this 
preliminary study of selected boys before and after exer- 
cise at a number of boarding-schools. 

We first examined 38 boys, 36 of them from five board- 
ing schools, two in Connecticut, two in New York and 
one in New Jersey; and 2 of the boys from a day school 
in New York City. After examination each boy ran a 
mile at his own pace, was re-examined immediately on 
finishing the run, and in most instances a third time, 
from one-half to three-quarters of an hour later. The 
accompanying tabic shows the results of our examina- 
tions. 

The method followed in each case was, first, to count 
the pulse and to estimate the systolic blood-pressure in 
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the vertical posture; then to determine in the horizontal 
posture whether there existed any increase of cardiac 
dnlness, the relations of the pulmonic and aortic second 
sounds, the presence of apical or basal murmurs and the 
existence of a thrill ; and, while the boy was still in the 
recumbent posture, to count the pulse again and to esti- 
mate the systolic blood-pressure. The first specimen of 
urine was passed by each boy just before the run and, 
with the exception of the nine boys at School A, the 
second specimen was passed during the time of the third 
examination, one-half to three-quarters of an hour after 
the exercise. In School A a period of about two hours 
elapsed after the exercise before the second specimens 
were voided. These specimens were all examined as 
freshly as possible by Dr. Wilson 6. Wood, to whom our 
thanks are due. He, of course, knew no details of our 
physical examination. 

Selection of Boys. — At each school an effort was made 
to select half the number from boys especially vigorous, 
athletic, muscular and well developed, and the other 
half from boys who had grown considerably especially in 
height during the past two years. This effort was only 
partially successful. 

Selection of Exercise. — ^It was found impossible to 
examine boys before and after a contest. One of us 
made this attempt at a dual meet between two schools 
but failed. The interest was centered elsewhere and the 
noise and confusion rendered examination impracticable. 
We chose a mile run as being a good test of strength 
and endurance for boys of this age, able to participate 
in football, hockey, basket-ball, track athletics, rowing 
and baseball. Each boy was told to take his own time 
and not to overexert himself, but to finish his run rea- 
sonably strong. There was no competition, although the 
boys were interested and some of them surprised at the 
time they made. Generally speaking, the most athletic 
of the boys made the best time and usually showed the 
least effect of the exertion. 
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We wish to call especial attention to some of the fea- 
tures of the examination in the following : 

School A. — Nine boys training for the crew were se- 
lected. After examination each boy ran a mile at his 
own speed. No. 4, aged 18, one of the best oarsmen and 
said to be the hardest worker, exhibited a reverse blood-, 
pressure,* an enlarged heart both to the right and left, a 
loud systolic murmur at the apex and base, an accentu- 
ated pulmonic second sounds and a slight thrill at the 
apex. His urine, voided after exercise, showed a marked 
trace of albumin, and casts were detected in both speci- 
mens. The boy stated that he tasted blood during the 
run, and that this was a usual occurrence with him 
during or after hard exercise. Two other boys exhibited 
casts in both specimens. Three other boys exhibited 
albumin in both specimens. 

School B. — Nine boys were selected as well as possible 
according to the plan specified above. No.. 17, aged 19, 
the best runner in the school, who recently broke the 
school record for a mile, ran his mile easily and in good 
time. He exhibited an enlarged heart both to the right 
and the left, a heaving apex-beat, a systolic murmur at 
the apex and base, and an accentuated pulmonic second 
sound. His urine, voided after the run, showed a 
marked trace of albumin. 

No. 11, aged 19, a large, muscular, strong boy, was 
said to have injured his heart playing football two years 
before. He showed a reverse blood-pressure, a slight 
emphysema, a slight increase of cardiac dulness to the 
left, a systolic murmur at the apex and an accentuated 
pulmonic second sound. His urine, voided after exer- 
cise, exhibited a faint trace of albumin. 

1. This method of testing the blood pressure was suggested to us 
by Dr. George L. Meylan, Adjunct Professor of Physical Education, 
Columbia Uniyerslty. The existence of what we have termed a 
"reverse blood-pressure,*' 1. e. a higher blood-pressure in the hori- 
zontal than the vertical posture, he tells us, has often suggested 
some circulatory weakness which seems wise to supervise by re- 
peated examination before a student is allowed to compete for a 
position on some college team. 
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No. 10, aged 17, a tall, slight boy, who had grown 
four inches in the past year, had been compelled during 
the winter to enter a lower form. He has had digestive 
disturbances, some circulatory weakness and several at- 
tacks of furunculosis during the past two years. He 
exhibited a reverse blood-pressure ; his pulse before exer- 
cise was 118 in the vertical posture and 96 in the hori- 
zontal; after exercise, 152 and 124. His cardiac dulness 
was diminished, and he was exhausted after the exercise. 
Albumin and casts were found in both specimens of 
urine. 

School C, — Eight boys were selected at random. Xo. 
20, aged 171/^, was a large, well-developed boy, had 
ruptured a vessel in the sclera of one eye a few days 
before w^hile wrestling. He exhibited a high blood- 
pressure, vertical 175 mm., horizontal 150 mm., before 
exercise. His heart was enlarged, there was a loud sys- 
tolic murmur at apex and base, and an accentuated 
pulmonic second sound. Both albumin and casts were 
present in the urine voided after the run. 

School D. — Seven boys were selected from those who 
were training for track athletics; all of them showed 
albumin, and three of them casts, in the specimens of 
urine passed after the exercise. 

No. 30, aged 15, a tall boy with remarkably well- j 

■ 

developed legs and thighs, had grown decidedly during 1 

the past year. His pulse was 180 after the run. His I 

blood-pressure was rather high before and rather low • 

after the exercise. His urine contained albumin and 
casts in both specimens, and in the one voided after the 
run the albumin was a heavv trace and the casts were in 
great abundance. 

In addition to these thirty-eight boys, six boys at 
School 6 in Massachusetts were examined before and 
after a quarter-mile run, the results of which are sum- 
marized in Table 2. 
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AGES, 15 TO 19 TBABS ; ATEBAGE, 17 TBAB8. TIME OF BUN, 

61 TO 72 SECONDS 

^«'«« No. % 

Irregular pulse 3 ^q 

80 or above, before 2 33 U 

Horiaontal > Vertical ...........*.! o o 

150 or more, after ! o 

112 or more, half hour after o q 

Blood-Pressure 

n> V, before o rn 

H> V, half hour after ..['.'.'.] i i6% 

150 M.m. or above, before o n 

Heart 

Dulne8B+ to Right o ««!/ 

Dulness -f- to Left ;*;;;; 1 jq!? 

Dulness -f- above ' q q^ 

Aortlc+ 2 33^ 

Apical murmur 2 33^ 

Basal murmur o ^^ 

,.f^» ::::::::::::: 2 33% 

I vine 

No mkd. -f Indican ; no acetone 

Albumin, before 2 33 H 

Casts, before 

Albumin, after 2 33 % 

Casts, after 1 i6% 

Red blood cells 1 1Q% 

One of these boys, at the age of 13, exercised unduly 
the first year he passed at this school and was found to 
have a dilated heart when he returned home on a vaca- 
tion. Our examination, made at the age of 19, showed 
slight thickening of the arteries, slight cyanotic color, 
an enlarged heart, a loud systolic murmur at the base, 
and an accentuated pulmonic second sound. 

Eight boys were examined at School H in Massachu- 
setts, before a one and a half mile practice row, and 
four of them after the row. Two exhibited a reverse 
blood-pressure. Albumin was foimd in all four speci- 
mens of urine voided after exercise; the sediments were 
not examined because the urine had decomposed. One 
of these four boys showed after the row, in addition to 
the reverse blood-pressure, a moderate cardiac dilatation 
and slight evidence of exhaustion. 

Six of the Columbia freshman crew, ages 16 to 22, 
average 18^, were examined before and after a light 
practice row. The blood-pressure was reversed in three 
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50 per cent. One of these three, who had been under 
Dr. Meylan*s observation on account of a rapid pulse 
persisting after an attack of influenza in February, 
showed in the examination of urine after the row a 
heavy cloud of albumin and many casts. Another, aged 
19, had grown markedly in the past year. The examina- 
tion of the urine, both before and after, showed a trace 
of albumin and many casts in the specimjen after the 
exercise. Another of these, aged 18, was the only one 
who showed any evidence of fatigue after the light row. 
He exhibited some emphysema. He had played water 
polo hard during the winter. There was a cloud of 
albumin and casts in the specimen taken after the exer- 
cise. 

Ten Marathon runners were examined after the race, 
and all except one exhibited a low blood-pressure ; 90 to 
100 mm. The exception, the winner, showed 160 after 
and 120 before. Three were examined before and after 
another race. In the examination afterward all showed 
a blood-pressure below 105, while in that made before 
all showed a blood-pressure above 140. 

These examinations show that some of the boys should 
not be allowed to take part in strenuous exercises or 
competitive sports unless carefully supervised by a com- 
petent physician. Permanent physical injury has re- 
sulted in the past which might have been prevented by 
careful watching; and the same harm will occur in the 
future. In most of the schools we visited an earnest 
effort has already been made to watch the boys more 
carefully; but, in our judgment, it was more in the 
direction of copying the college athletic training, in the 
effort to turn out winners, than with the idea of indi- 
vidualization and careful medical supervision. Even a 
competent supervisor is hardly capable of discriminating 
in some of the border-line cases cited above as to 
whether to permit exercise, to increase or to diminish it. 
The school physician examines each boy in the fall and 
again whenever called on to do so ; but we found no defi- 
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nite, purposeful method of physical or urinary examina- 
tion before or after such a functional test as we applied; 
nor any plan for an examination by the school physician 
before and after hard-matched games, although the fre- 
quency of the latter in some of the schools was quite as 
striking as at colleges. One of these physicians told us 
that some of the boys grew so rapidly that the fall ex- 
amination was of little or no value in the spring. 

It is not the province of this paper to discuss the sig- 
nificance of albumin and casts in the urinary analysis 
before and after exercise. Darling and others have 
shown that albumin and casts appear very often in the 
urine of young healthy adults after severe exercise. But 
some of our specimens showed albumin and casts before 
exercise and others showed a considerable amount of 
albumin and a great many casts after exercise. Such 
cases are evidently on the border-line between health and 
disease, if not beyond it, and merit careful supervision 
and individualization. Nor do we propose to dilate on 
the type of physical examination or functional test. A 
mile run is obviously too severe a strain for some boys, 
but, if so, these boys should not be allowed to compete 
in hard contests. From the results of the tests we made 
it is evident that many of the boys require as much care- 
ful supervision oyer their athletics as they do over their 
lessons. 

It is an important question to determine the advisa- 
bility of so much devotion to athletics among school 
boys; but it is within the range of this paper only to 
urge proper medical supervision over a part of the 
schoolboy^s life, which in his eyes at least is quite as 
important as his studies. Colleges foster the spirit of 
competitive games; newspapers dilate on them; the age 
demands athletic development in the youth; but a grow- 
^g ^^y> crowded hard at his lessons so as to pass his 
college examinations, may not be able to withstand 
repeated and continued athletic training. 

48 West Fifty-first Street. 
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Db. De Lancet Rochesteb, Buffalo, N. Y..- I was much in- 
terested in Dr. Potter's paper, because of the occurrence of 
three cases of serious heart trouble which developed in boys 
under my observation who were engaged in school athletics. A 
point not brought out in the paper was the evil occasionally re- 
sulting from jumping. I have seen one case of flatfoot from 
this. I think one of the most serious things in athletic con- 
tests is the fact that they are contests. Games in schools are 
very good for the children; but I think that competition, 
which enters so largely into these contests, makes the boys 
overdo it to a great extent. Moreover, athletics are now ap- 
pealing in the lower grades of schools, and I have now under 
observation two boys, 8 years of age, who have been injured 
by these athletic contests in school. These children are encour- 
aged by their masters, and I believe there is great danger of 
the masters encouraging the boys too much, urging them on in 
these athletic contests to the physical injury of the boys. 

Db. Richard G. Gabot, Boston: Dr. Potter's paper backs up 
the conclu8k>ns reached by Dr. Darling of Gambridge in his 
observations on certain athletes, such as football players, An 
interesting point which Dr. Darling emphasized is that in 
fatigue we get conditions, not exactly healthy or exactly dis- 
eased, according to ordinary conceptions. He found in fatigue 
states not only a marked leucocytosis, but abnormal forms of 
leucocytes, such as are not to be discovered at all in health. 
Yet all these things apparently work no permanent harm to 
the individual. In one of Dr. Darling's cases (after a boat 
race) anyone would have said that the urine showed an acute 
nephritis; there was present a large amount of albumin, blood 
and many casts. Yet within a few days the urine was normal 
again. To me an interesting point is that from mere fatigue 
such changes can be produced in the heart, the blood and the 
kidneys. I should like to ask Dr. Potter the reason for this 
"reversed blood pressure." Why was it greater in the hori- 
zontal than in the upright position? 

Db. Stanley P. Black, Pasadena, Gal. : I should like to know 
how many of these athletes develop endocarditis, a severe en- 
docarditis. I am afraid that we are developing heart troubles 
in the children. A child of 8 years is now taught to run one 
mile. I have seen young children run until they fall from 
exhaustion, imconscious on the track. I think it is an outrage 
that such is allowed, and the medical profession should enter 
a protest against the manner athletics is often carried on in 
schools to-day. 

Db. Nathaniel Bowditch Potteb, New York: We attempted 
to estimate the blood pressure in the horizontal and in the 
upright position, because Dr. I^^eylan, in examining students at 
Golumbia University, found that students whose vertical pres- 
sure was lower than the horizontal pressure needed careful 
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watching. In our observations we hoped to find something 
definite from the test, but I can not say that we did. Many 
of the boys showed rather excessive fatigue after the race, 
presented a greater amount of albumin and a larger number of 
casts, or showed an abnormal heart's action, and some of 
these boys exhibited a reverse pressure which most of the 
others did not. In one of the schools where I examined six 
boys before and after a quarter-mile run, one boy exhibited a 
marked cardiac enlargement and a reverse blood pressure. Six 
years before, while at home on his vacation. Dr. Favill of 
Chicago asked Dr. Billings to examine the boy's heart. The 
boy had a dilated heart. 



THE USES AND LIMITATIONS OP EXAMINA- 
TIONS OF THE STOMACH CONTENTS 



CHARLES G. STOCKTON, M.D. 

BUFFALO, N. Y. 



The stomach-tube should not be too small; for an 
adult it should be from 30 to 35 French scale. It should 
not be too flexible ; it should suport its own weight held 
in the upright position for the length of twelve inches 
without bending. It should have the largest caliber 
possible without making it liable to bend sharply at an 
angle when pressed on. A good deal depends on the 
quality of the rubber ; much depends on the character of 
the tube. It should have no pumping apparatus con- 
nected with it and it should be about 54 inches long. 

On the introduction of the tube it is occasionallv 
grasped by the esophagus about 8 or 10 inches from the 
teeth. If this delay is temporary, it depends on spasm, 
and one may expect to find either cardiospasmus or stric- 
ture at the cardia. 

Finding portions of the test meal returned when the 
tube has passed about 14 inches, the food being unmixed 
with gastric juice, is evidence of obstruction of some 
kind at the cardia, the retention of food in the esophagus 
and probably dilatation of the latter. 

If in pressing the tube onward it stops at the cardia 
or, engaging in a spasmodic contraction, is held fast, 
we may infer the existence of stricture or spasm at the 
end of the esophagus. 

On passing the tube into the stomach we usually ob- 
tain the best reflow at a distance of from 21 to 22 inches 
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from the teeth, provided the patient is an adult of ordi- 
nary Btature, having the stomach in position and of 
nonnal size. 

Where the stomach is high this result may be ob- 
tained at 18 inches. In a very tall person the tube may 
have to be passed 24 inches or beyond, even when the 
stomach is in a normal position. 

When the tube is passed 20 to 22 inches we may find 
stomach contents; and on aspirating this, the tube 
being pressed further on, after a little resistance, it ap- 
parently gets into a second cavity from which stomach 
contents of different character is removed. This indi- 
cates an hour-glass stomach or a spasmodic contraction 
of the stomach between the second and the last third of 
the organ ; in other words, at the antrum pylori. 

When, after passing the tube the usual distance, we 
find present an unusually large amount of the test meal 
at the proper time, it indicates moderate motor insuffi- 
ciency of the stomach which may depend on atony or on 
some opposition at the pylorus. 

If we find a large quantity of the test meal present 
undergoing fermentation, having a "musty" odor, show- 
ing a large quantity of bacteria and sarcinae and full 
secretion of hydrochloric acid, with few lactic acid bacilli, 
it is indicative of benign obstruction at the pylorus. 

If we find stagnating food of foul odor, either with or 
without free hydrochloric acid, with lactic acid present, 
together with the Oppler-Boas bacilli and unchanged or 
occult blood, it suggests malignancy and obstruction. 

The presence of too little of the test meal at the usual 
time with, however, the presence of gastric juice, sug- 
gests overmotor activity. 

When we find the stomach empty or find present too 
little of the test meal and no gastric juice, it indicates 
an excessive motor activity, probably associated with 
achylia gastrica (a condition frequently present in per- 
nicious anemia). 
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A conclusion should not be reached by a single exam- 
ination. On one day there may be found the absence of 
gastric secretion and on the next an excess of it. On 
one day the food may be retained beyond the usual time 
and on another it may have passed onward too quickly. 
From this we conclude that the patient is the subject of 
nervous disturbance, perhaps excited by the yery prac- 
tice of lavage. 

When we find habitually an acidity above 60, depend- 
ing on hydrochloric acid, free or combined, the presence 
of hyperchlorhydria is suggested. 

Hyperchlorhydria, however, is not to be determined by 
a given standard. The secretions of the stomach are 
seldom stable and should not be fixed by positive laws. 
A secretion normal with one person is excessive with an- 
other. In other words, some patients suffer from the 
symptoms of hyperchlorhydria when the secretion is de- 
cidedly below the standard. Such patients may be vic- 
tims of gastric hyperesthesia. 

There are cases of practical suspension of the gastrin 
secretory function with symptoms similar to those of 
hyperchlorhydria ; these are probably instances of chronic 
glandular gastritis with exacerbations accompanied by 
symptoms of irritation. 

Overacidity, with delay in digestion of starch, is in- 
dicative of hyperchlorhydria. 

A high total acidity, depending mostly on free hydro- 
chloric acid, suggests a defect in secretion of enzymes. 

A high total acidity, depending largely on combined 
chlorids, suggests an active secretion of the enzymes. 

The presence of mucus in excess should always attract 
attention. Large quantities of glairy, ropy mucus, un- 
mixed with the test meal, indicates esophageal mucus 
which has entered the stomach through the irritation 
ocasioned by the passing of the tube. It often occurs 
when the tube has been introduced in a clumsy manner. 
It is not indicative of gastritis. 
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Finding a mass of nummular sputa, often accompanied 
by pus and by epithelium from the respiratory tract, in- 
dicates that the mucus has been swallowed and is not of 
stomach, origin. 

When mucus is found thoroughly intermixed with the 
test meal, usually not glairy or ropy, it probably comes 
from the gastric mucosa, and is indicative of catarrhal 
gastritis. 

The presence of occult blood, or blood cells having 
undergone change by digestion, is evidence that hemor- 
rhage has taken place in the stomach with active secre- 
tion such as occurs in ulcer. 

If the blood eels are found intact it speaks for recent 
hemorrhage or lack of digestive power, or both. 

The presence of blood with mucus and pus cells, ap- 
parently not coming from the respiratory passages, with 
fragments of tissue, suggests ulceration or degeneration 
of the gastric mucosa and probably malignancy. 

A slow return of the gastric contents through the 
tube, showing little pressure from below, is indicative of 
atony and probably of dilatation. 

Finding food remaining after washing for a consider- 
able time is evidence of atony and probably dilatation. 

Finding that the stomach holds, without inconven- 
ience, a large quantity of fluid is indicative of dilata- 
tion; however, testing the capacity of the organ in this 
manner is a practice not recommended. 

On the other hand, if the stomach contents return 
through the tube with some force, it indicates a strong 
motor activity or a stomach greatly overdistended with 
contents — certainly a high pressure, (Under such cir- 
cumstances we should attempt to rule out the elements 
of strong contraction of the abdominal muscles.) 

A forcible return may occur in dilatation provided 
there is hypertrophy of the muscle walls as a result of 
pyloric stenosis. 
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Violent or spasmodic spurts, coming from the stomach- 
tnbe, result from sudden contraction of the abdominal 
muscles and a suddenly increased intra-abdomintl pres- 
sure. 

When bile is found in the stomach contents it prob- 
ably depends on relaxation of the pylorus with upward 
pressure of the duodenal contents through contraction of 
the abdominal muscles, or reverse peristalsis. 

When the proximal end of the tube is held beneath 
water and bubbles of gas escape through it, it is indica- 
tive of an excess of gas in the stomach. 

When no gas escapes from the stomach, even though 
the patient complains of continuous eructations, it may 
be argued that the gas is not formed in the stomach by 
fermentation, but that we are dealing with a hysterical 
condition. 

The slow change of albumin, especially of meat fibers, 
shows that the gastric digestion is retarded. 

The presence of the odor of fatty acids, of a "musty" 
or vinous odor, is evidence of fermentation. 

Too much importance should not be attributed in 
stomach examinations to the disturbances in secretion. 

The greatest importance should be attributed to evi- 
dence of disturbances in motion. 

The diagnosis of stomach diseases should not be made 
solely by examination of the gastric contents, but by the 
results of this method considered in connection with the 
symptomatology and with the estimation of all the facts 
in the case. 

Wrong conceptions will arise from basing a diagnosis 
on stomach examinations alone, or on too infrequent ex- 
aminations; or on examinations conducted without rules 
and without thought. 

The stomach-tube is of the greatest importance in the 
matter of diagnosis; in treatment it is often useless and 
sometimes pernicious. Nevertheless it is at times a ther- 
apeutic agent of great eflSciency and cannot be replaced 
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by any other measure in poisoning cases^ gastrectasis, 
before operation in obstruction, in some cases of intract- 
able vomiting, in catarrhal gastritis and, in general, for 
the relief of an irritable gastric mucosa. ' 

It should be much more generally employed than it is 
as a routine in general examinations, but, as in other 
physical methods of examination, the results will depend 
on the expertness and thoughtfulness of the examiner. 

436 Franklin Street. 



X-BAY EVIDENCE IN GASTRIC CANCER 



A. W. CRANE, M.D. 

KALAMAZOO, ICICH. 



The treatment of cancer of the stomach rests in tlie 
hands of the surgeon, but the diagnosis rests in the 
brain of the physician. He is the first to see the case. 
If he fails to make an early diagnosis the surgeon can 
give no hope. And yet early diagnosis is often impossi- 
ble even with the advantages of experience and the 
laboratory'. For these reasons I hope to interest the 
internists of this Section in a comparatively new factor 
in the early diagnosis of cancer of the stomach. This 
factor is the a;-ray plate. 

The use of the a'-ray in diseases of the alimentary 
tube depends on the fact that the inside of the stomach 
or intestine, when coated with a salt of bismuth, casts 
its shadow on plate or sci-een. In such shadows lie the 
a;-ray evidence of gastric disease. These skiagraphs are 
not self -interpreting. A known and constant technic 
is a condition precedent. In addition to an a:-ray train- 
ing we must bring to bear the physical examination of 
the case, the laboratory findings, the inspection through 
the incision at operation, and the investigations of the 
post-mortem. The larger the record of a collective ex- 
perience of many workers tlie more exact and compre- 
hensive will be the interpretation of skiagraphs. 

This illustrates the fact that we are in the primitive 
stage of the a;-ray diagnosis of gastric cancer, and justi- 
fies me in assembling the diagnostic factors deducible 
from the a:-rav imao:e of the inner wall of the stomach, 
so as to consider those attributable to cancer. 
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The diagnostic factors presented are: 

1. Size. 

2. Form. 

3. Position. 

4. Clearance. 

5. Location of pain-marker. 

The size of the stomach must be judged by the size 
of the patient. The form of the stomach, which is sub- 
ject to change without notice, may nevertheless clearly 
be designated as : 

1. Normal stomiach. 

2. Tubular stomach. 

3. Globular stomach. 

4. Drain-trap stomach. 

5. Deformed stomach. 

a. Indentation stomach. 

(1) From spleen or other adjacent organ. 

(2) From tumor in stomach wall. 

(3) From tumor outside stomach, 
b. Adherent stomach. 

c. Contractured stomach. 

(1) Forming pucker in body of stomach. 

(2) Forming hour-glass contraction. 

(3) Forming partial or complete stenosis 

at pylorus. 

The position of the stomach may be normal, or may 
be displaced as a whole, or may suffer a displacement 
of certain parts, namely, the fundus, the greater curva- 
ture and the pylorus with its antrum. 

If the center of pain, or of tenderness on pressure, be 
marked by a lead letter (P) fastened to the skin by 
adhesive plaster, we may find the demlonstration of this 
displacement of the stomach or its parts, with reference 
to the lead letter as depicted on the a:-ray plate, to be a 
matter of decisive importance. The stomach or its parts 
may extend to unexpected places. The lead marker, 
which we thought lay over the appendix, we may find to 
coincide with the pylorus; or, again, the lead marker, 
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which we thought lay over the stomach, may lie over 
the pancreatic area, the stomach having prolapsed out 
of the way. Incidental to a stomach examination we 
may demonstrate 'the lead marker of pain or tenderness 
to coincide with the duodenum or some other portion of 
the small intestines, some part of the colon, or the 
spleen, liver, gall bladder, kidney, uiieter or urinary 
bladder. But the position of the lead marker must 
not be Implicitly relied on to localize the lesion. For 
example, a circumscribed abdominal pain maj be due to 
a Pott's disease of the spine high up in the dorsal verte- 
brae, beyond the field of the stomach plate. 

Our fourth factor, the clearance of the stomach or its 
power to empty its contents, depends on : 

1. Position of greater curvature. 

2. Position of pylorus. 

3. Pyloric stenosis. 

4. Pyloric insufficiency. 

5. Hour-glass constriction. 

An analysis of these diagnostic factors presented by 
stomach skiagraph shows that three out of five major 
factors may give information concerning gastric can- 
cer. They are : 

1. Form. 

2. Location of lead marker. 

3. Stomach clearance. 

In the case of cancer the alterations of form are 
those of the indentation or contractured type of the de- 
formed stomach. In the case of ulcer the alteration is 
confined to the contractured type. The indentation 
stomach is therefore the type distinctive of cancer. A 
benign growth would have to be excluded on other 
grounds. 

The factor of stomach clearance is observed in the 
last plate. If bismuth remains an unusual time in 
the stomach, there may be a pyloric narrowing or an 
hour-glass contraction due to the scars of old sores or 
to indentations. Lastly, if the lead marker lies over a 
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certain portion of the stomach and the case history 
shows the location of pain or tenderness to be con- 
stant, then we may add thia fact to the other clinical 
data favoring cancer. By the same reasoning, if the 
marker lies over the duodenum we may suspect duo- 
denal ulcer. 

But the x-ray diagnostician must never judge a case 
from ar-ray signs alone. He must possess himself of the 
entire clinical and laboratory records. The a;-ray ampli- 
fies but docs not supersede other means of diagnosis, 
although it often happens that the skiagraph supplies 
the massing premise of a diagnostic syllogism. 

The problem of differential diagnosis may require a 
careful consideration of all available evidence in the 
case. When we find a deformed gastric outline we have 
to discriminate between an indentation from the pres- 
sure of other organs or growths; a local contraction of 
the stomach wall; an invasion of the stomach wall by 
a growth; and the presence of adhesions due to disease 
of contiguous organs. Also when we find low clearance 
and a globular form, and establish the fact of pyloric 
narrowing, w^e then have to discriminate between nar- 
rowing due to the scar tissue of ulcer; that due to 
growths in the walls of the antrum or pylorus; that 
due to pressure of growths or glands outside of the 
pylorus; and that due to binding of adhesions. 

In order to make these discriminations we must study 
the stomach under normal conditions so as to be able 
to recognize a departure from normal outlines. The 
normal stomach is more vertical than horizontal and 
lies above the plane of the umbilicus. Laterally, the 
axis of the stomach is oblique to that of the trunk, the 
fundus lying to the back and the pylorus to the front, 
so that when the patient is placed horizontally on his 
back the stomach contents gravitate to the fundus and, 
when placed on his abdomen, to the pylorus. The f imdus 
is in contact with the diaphragm above, the left lobe of 
the liver to the right, and the spleen to the left and 
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back. The main body of tlie stomach lies posteriorly in 
contact with the tail of the pancreas, the left kidney 
and suprarenal. On the left side it lies in contact with 
the spleen, the splenic flexure of the colon, the trans- 
vei-se colon, and the descending colon. On the right it 
lies against the vertebral column and the abdominal 
vessels. The antrum pylori at the back lies against the 
pancreas, while the whole stomach in front lies against 
the abdominal wall. The displaced or dilated stomach 
may lie in contact with any and every organ in the 
abdominal cavitv. 

When we consider the contact relations of the stom- 
ach we see that a studv of the indentations of the stom- 
ach walls may in diflerent cases yield information con- 
cerning almost every abdominal organ. 

Our technic must be adapted to these anatomical con- 
ditions. Air or bismuth within the stomach gives cer- 
tain outlines. In actual practice by the bismuth method 
we have to do with the combination, since air or gas is 
always present to some extent. We must consider the 
following points : 

Patient. 

1. Position of bod v. 

2. Degree of stomach distension. 

3. Contents of stomach. 

4. Immobility. 
Bismuth. 

1. Kind of salt. 

2. Quality. 

3. How suspended. 

4. How taken. 

5. How distributed. 

Time of day for exposure of plates. 

1. Relation to meals. 

2. Time elapsing between ingestion of bismuth and 

exposure of plate. 

3. Xumber of plates and time between. 
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The patient may be in any position, but the best skia- 
graphs will be obtained by placing the patient hori- 
zontally, front down, on the plate. 

Only by the horizontal position can we prevent the 
bismuth by its weight from deforming the true gastric 
outline. The preservation of the true gastric outline 
also depends on the degree of stomach distension and 
the nature of the stomach contents. The stomach should 
be empty to begin with and the distribution of bismuth 
should be such as to reveal most surely any indentations, 
contractures, or adhesions. This part of the technic 
must be an approximation because we can only approxi- 
mate the size of the stomach preceding our x-ray plate. 

Immobility of the patient may be obtained by having 
the breath held. Practical immobility of the stomach 
may be obtained by sufficiently rapid exposure, or by 
morphiu. Morphin, however, destroys to a large extent 
the value of the second and third plates by interfering 
with the factor of stomach clearance and the intestinal 
distribution of the bismiuth. 

Nearly all of my stomach work since 1905, until two 
months ago, has been done with bismuth subnitrate. 
With the exposure of the final plate I have always 
given a full dose of Epsom salts. An average of three 
cases in a hundred, however, have shown some slight 
toxic symptoms consisting of faintness, cyanosis, slight 
pains and stiflPness of the legs from ten to twenty-four 
hours after. With the Epsom salts following, I believe 
that bismuth subnitrate may be safely used. The sub- 
carbonate, however, first suggested to me by Dr. Pfahler, 
gives equally good skiagraphs, and is free from the pos- 
sibility of the decomposition of the nitrate radicle with 
the formation of poisonous nitrites. 

The method of mixing the bismuth with some kind of 
foodstufl! so as to fill the stomach does not meet our 
diagnostic requirements. The aim is not to fill the 
stomach, but to coat its walls; not to show a large bolus 
of food and bismuth, but to define stomach outlines. 
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To this end the bismuth should be introduced into the 
stomach in the thinnest menstruum that can be swal- 
lowed. This is plain water. 

The quantity of bismuth needed is, according to the 
size of the patient, from 40 to 100 gms. in from 250 to 
500 c.c. of water. This is immediately distributed over 
the rougli and furrowed mucosa of the stomach by 
placing the patient in the horizontal position, back 
down, on a swivel surgical chair or table, which is then 
tipped into the Trendelenburg position, head lowered, 
feet up. We may then slowly rotate the chair while the 
bismuth is settling upon the stomach lining, where it 
will be retained for a time which is more than ample 
for skiagraphic purposes. The patient is then directed 
to turn over via the left side, face down, without rising 
out of the horizontal, after which the chair is again 
tipped, head down, and rotated as before. From three 
to five minutes are suflBcient for these maneuvers. The 
patient, now in the horizontal position, face down, 
arches the abdomen to allow a plate to be placed be- 
neath. He then lies on the plate, care being taken to 
bring the arms forward so that the weight of the body 
is not supported by the elbows. A 14 by 17 plate should 
be placed so that the fomard edge is on a line with 
the nipples. The tube should then be fixed, not closer 
than 50 cm. (or about 20 inches), over the center of 
the plate. The radial axis is then always in the center 
of the plate and need not be marked by plumb, as in 
my earlier plates. 

If the preparations have been complete, including tlie 
previous fixing of a lead U in tlie umbilicus and a 
lead P over the center of the area of pain or tenderness, 
if such exist, then we shall be ready to turn on the x-ray 
in from five to fifteen minutes after giving the bismuth. 
The patient is directed to take a moderate breath and 
hold it as long as he can without moving in any way. 
This allows us from five to thirty seconds, according to 
the size of the patient, and ensures a serviceable nega- 
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tive in every ease. The shorter the time the clearer-cut 
th negative. But all the time up to thirty seconds may 
be allowed which the apparatus requires. 

The jSrst plate (14 by 17) may be conveniently ex- 
posed in the morning after the test breakfast has been 
withdrawn for analysis. Then^ an hour after the first 
plate^ a second plate (10 by 12 or 8 by 10) should be 
exposed under a compression dia|^ragm so as to take 
in any area which the first plate shows as abnormal. 
If no such abnormality appears^ then one should focus 
over the critical area within which lie the antrum py- 
lori, the pylorus, the duodenum, the head of the pan- 
creas and the common duct. Six hours after the first 
plate, or the time between two meals, a third plate (14 
by 17) should be exposed. This will demonstrate stom- 
ach clearance, confirm gastric deformities, and show the 
intestinal distribution of the bismuth. If the first plate 
is exposed before dinner the third may be exposed before 
supper. After the first plate the meals should be eaten 
as usual. 

As to the technic of coil, tube and plate, I would say 
only that skiagraphy of the alimentary tract by the 
bismuth method is hard-tissue skiagraphy, the bismuth 
areas often greatly exceeding the bones in density, a? 
shown by stomach negatives. 

The progress of the bismuth is often astonishingly^ 
rapid. In five minutes after the bismuth is taken a 
portion of the duodenum will commonly be coated. In 
fifteen minutes bismuth may be found in the jejunum, 
and not infrequently in coils of the ileum. In four 
hours the stomach may have emptied itself ; and in four 
to six hours, the small intestines, by their vigorous per- 
istalsis, may have passed the bismuth clearly and com- 
pletely into the colon, where it may be distributed from 
the cecum to the sigmoid. 

These points and each essential condition and factor 
mentioned in this paper are illustrated by seventy-two 
plates placed in observation frames in the Scientific 
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Exhibit. Lack of time prevents nie from demonstrating 
them on this platform. These are the best of several 
hundred plates taken by myself in the course of a pri- 
vate and consultation practice, and have been carefully 
labeled and described by typewritten sheets posted on 
the frames. I have been aided in the interpretation of 
each plate by my relation of physician to the patient, 
by a necessar}' familiarity with the clinical and labora- 
tory findings, and by attendance on most of the cases for 
subsequent periods. When operation or autopsy ha5 
followed, such is indicated on the plate. This exhibit 
is arranged particularly for medical men who are not ar- 
ray experts, because so many medical men, even some of 
national fame, seem strangely unaware of the possibili- 
ties of the x-ray plate. 

I believe that sufficient stomach work has already been 
done by numerous x-ray operators in various parts of 
the world to demonstrate the incomparable value of the 
x-ray in cancer of the stomach as well as in a wide 
range of other affections of the alimentary tube. Med- 
ical men should study x-ray plates of their cases. It is 
no exaggeration to say that the x-ray plate and screen 
will give often more and better information than an 
exploratory operation. This is emphatically true in the 
case of gastric ulcer, but holds true in the main for 
gastric carcinoma. Where the diagnosis of malignant 
disease is not in doubt the x-ray should still be used^ be- 
cause few medical or surgical diagnoses are so exact and 
comprehensive that the skiagraph and screen may not 
extend or revise our knowledge. 

In conclusion, I take pleasure in acknowledging my 
indebtedness to Dr. C. M. Spencer, my clinical assist- 
ant, for his very able service in this work. 

420 South Rose Street. 



THE DETERMIXATION OP TRYPSIN IN THE 

STOMACH CONTENTS AFTER OIL 

TEST MEALS* 



CLIFFORD B. FARR, M.D. 

PHILADELPHIA 



Tlie experiments reported in the following paper are 
based on the work of Boldireff and Volhard. The for- 
mer in experiments on dogs found that the introduction 
of oil into the stomach caused regurgitation of duo- 
denal contents, in which the presence of pancreatic fer- 
ments could be demonstrated; the latter devised a new 
method for demionstrating the presence of trj^psin and 
applied Boldireff's discovery to clinical uses. 

A. OBJECTS, METHOD AND RESULTS IX GIVING OIL 

TEST MEALS 

My first object was to substantiate the observations of 
others as to the ease and frequency with which duodenal 
contents might be obtained after the oil meal. 

The second was to decide which of the methods pro- 
posed was best suited for detecting trypsin in the speci- 
mens secured. 

The third was to discover what, if any, clinical value 
was to be attached to the findings thus obtained. 

The oil meal as given, consisted of 100 to 200 c.e. of 
olive-oil or cottonseed-oil ; in most cases this was given 
through a tube; occasionally the patients preferred to 
drink the oil. While the tube was in the stomach, before 
the oil was administered, any contents present were as- 
pirated or washed out. In the case of a large dog, in 

• From the William Pepper Laboratory of Clinical Medicine. 
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whicli repeated attempts to obtain duodenal contents 
had failed, lavage with sodium bicarbonate solution, as 
well as the administration of magnesia, was tried with- 
out effect. In one-half to one hour, the oil was as- 
pirated. In many cases a few cubic centimeters of 
whitish mucoid fluid, in addition to a small amount of 
oil, was all that could be recovered. In other cases a 
large amount of pale green or dark curdy green fluid, 
amounting in one case to as much as 250 cc, was ob- 
tained. With this was a supernatant layer of un- 
changed oil and an intervening zone of soap-like emul- 
sion. The tests were carried out in the separated white 
or green fluid without previous filtration. 

The following is a summary of the oil test meals : 

18 oil test meals were obtained from patients. 

5 oil test meals were obtained from a large dog. 

1 specimen was aspirated from the duodenum of a dog hy 
intubation. 
Twenty-four specimens in all were examined. 

6 of these were of a light or dark green color. 

18 were transparent, milky or in a very few cases brownish. 
3 of the green specimens showed the presence of trypsin. 

3 of the green specimens showed the absence of trypsin. 

4 of the colorless specimens showed the presence of trypsin. 
14 of the colorless specimens showed the absence of trypsin. 

In addition four Ewald test meals, mostly green in 
color, were examined; one showed the presence of 
trypsin. 

In practically all cases more or less fluid was ob- 
tained ; frequently this was nothing more than a small 
amount of retained or possibly newly secreted gastric 
juice and mucus. It seemed to me, therefore, that the 
only criterion as to the character of the juice should be 
its color, indicating or not indicating the presence of 
bile, and its response to tests for ferments. A third 
factor might be the amount obtained. Judged by this 
standard, only nine out of the above eighteen tests on 
human beings can be considered successful. This dif- 
fers widely from the results of a recent writer who was 
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successful in 48 out of 50 eases. This disparity may be 
accounted for partly by my lack of experience, but more 
largely, as I shall point out, by his faulty controls. My 
conclusion, therefore, is that Boldireflf's plan is superior 
to those previously suggested, but is by no means uni- 
formly successful as several writers have intimated. 

B. COMPARATIVE VALUE OF METTE, VOLIIARD AND GROSS 
METHODS OF TESTING FOR TRYPSIN 

Of the numerous methods proposed at various times 
for the estimation of pepsin and trypsin only two or 
three, which have been used for the purpose under con- 
sideration, will be considered. Most of the others are 
too complicated for clinical use, or else offer no advan- 
tages over those here discussed. The Mette method, as I 
have described it in several previous articles, was em- 
ployed and needs no minute description, as it is now 
fully given in the text-books. In using it for trypsin 
the contents were usuallv diluted with decinormal so- 
dium carbonate solution, thus affording the most favor- 
able conditions for tryptic digestion. Particles of fibrin 
were placed in each dish to detect traces of digestion. 

The detailed technic of the Volhard method may be 
omitted, but it is necessary to give an outline to explain 
the principle on which it is based. A strong casein 
solution of a definite strength and alkalinity is pre- 
pared. To a measured portion of this alkaline fluid a 
definite amount of neutralized duodenal juice is added, 
and digestion allowed to proceed at 37 C. for twenty- 
four hours or other fixed period ; then a definite but ex- 
cessive amount of normal hydrochloric acid is added 
and the precipitation of the casein brought about by 
sodiimi sulphate. The amount of precipitate is foimd 
to be in inverse ratio to the amount of ferment, and on 
filtration the acidity of the filtrate, as tested by titration 
with decinormal sodium hydrate solution, is found to be 
increased directly in proportion to the amount of fer- 
ment. A control is used in each case, the acidity of the 
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control being substracted from that of the specimen 
under examination. The exact directions for the prepa- 
ration of the solution are appended. 

The method of Gross, which is verv similar to the one 
simultaneously devised by Fuld, also utilizes casein as 
tlie substratum for digestion. A solution of casein^ 0.1 
per cent., in 0.1 per cent, sodium carbonate solution is 
prepared and 10 c.c. decanted into each of several test- 
tubes. The trypsin solution serially diluted is added 
and the tubes incubated for twenty-four hours. At the 
end of that time 1 per cent, acetic acid solution is added 
to each of the tubes and the dilution noted in which 
cloudiness is still produced. If the casein is completely 
digest-ed no cloud appears. 

The tests were employed first with artificial tr3^psin or 
pancreatin solutions and, secondly, with the contents 
obtained by Boldireff's method. Previous work with the 
Mette method had convinced me that it was a good, 
though not delicate, qualitative test of artificial trypsin 
solutions. In testing duodenal contents, however, I was 
unable to obtain any positive results. Particles of fibrin 
were frequently added to the dishes and almost invari- 
ably showed digestion in cases in which Volhard was 
positive. By the Volhard method eighteen specimens 
obtained from patients or from dogs after the oil meals, 
as well as several specimens of feces and ordinary stom- 
ach contents, were tested. Numerous experiments were 
also made with artificial solutions. In almost all cases 
the minutest traces of trypsin were clearly indicated. In 
a number of instances in testing duodenal contents a 
marked disparity was noted between a water control as 
used by Volhard and others, and a control consisting of 
the boiled specimen to be tested. These differences, as 
shown in the accompanying tables, were suflBcient to 
counter-balance the low figures obtained in many of the 
positive results reported by others. I was also unable to 
obtain any definite quantitative results ; occasionally the 
titration showed acidities closely corresponding in rela- 
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tive amount to the comparative strength of the tn^psin 
solutions employed, but in the majority of instances in 
which trypsin solutions of varying strength were simul- 
taneously tested, the stronger solutions gave higher re- 
sults, but the figures bore no definite relation to the 
concentration of the ferment. In some cases this corre- 
spondence in results may have been due to the fact that 
the weaker solution gave a maximum effect. My con- 
clusion was that the Volhard test had little value as a 
quantitative method, but was a delicate and reliable 
qualitative method. 

The Gross test seemed to be a delicate one, but, as its 
inventor states, it is not suited without modification for 
use in duodenal contents, as bile salts and other con- 
stituents give rise to a similar precipitate which is liable 
to cause confusion. 

My inclination in the future would be to use the 
Mette method and a simplified Volhard test in a purely 
qualitative way to control each other. I would use 
mensuration in the former and titration in the latter 
onlv when the results were doubtful. 

The accompanying examples (Tables 1, 2 and 3) 
from my note-book have been arranged in tabular form 
to illustrate (1) the details of the dilutions and calcula- 
tions, as well as (2) the results obtained by different 
methods and by the use of natural and artificial trypsin 
solutions. 

Let us now pass to the clinical side of the question. 
My cases are too few in number to be of much value, so 
that after a brief outline of my results, I shall review 
the valuable or suggestive findings of others. As stated 
above, I have excluded from consideration all cases in 
which neither bile nor trypsin was present. This un- 
fortunately limits the usefulness of the test, but seems 
to be unavoidable. 

In four cases some affection of the pancreas was pres- 
ent or suspected. 



38 



1 



Green color. 
Time 18 hours. 



TAULK 1. — Oil Test Me.\l.s from Patients* 

Titrations made with decinormal sodium bydrozld solution. 
Phenolphthalein used as Indicator. Results corrected for addltj 
of specimens. Temi)erature of thermostat 37 (\ 

12 3 4 

1 (p. 82t). Control, Control. "Juice" "Juice" Remarks. 
Gastrointestinal Water 10 c.c. of 10 c.c. 5 c.c. 

neurosis. 10 c.c. boiled Water 

specimen. 5 c.c. 

Titration 11.2 14.4 16.0 14.4 

Less 2 14.4 14.4 

Increase In acid- 
ity. 

2 (p. 92). Same. 
Intestinal Indi- 
gestion. 

Titration 22.6 

Less 2 

Increase In acid- 
ity. 



3 (p. 64). Same. 
Cancer of pan- 
creas. 

Titration 11.2 

I^ess 1 

Increase in acid- 
ity. 

4 (p. 72). Same. 
Gastric ulcer. 
Titration 8.8 

Less 2 

Increase in acid- 
ity. 



5 (p. 88). 
Cancer of stom- 
ach. 

Titration 

Less 2 

Incrjease In acid- 
ity. 



Same. 



13.8 





1.6 


0.0 


Pepsin normal 
and trypsin ab- 
sent by Motto. 


Same. 


Same. 


Same. 


Remarlcs. 


19.4 

■ ■ • • 


20.4 
19.4 


19.7 
19.4 


Green color. 
Time 24? hours. 




1.0 


0.3 


Pepsin present 
and trypsin 
absent by fi- 
brin test. 


Omit- 
ted. 


Same. 


Same. 


Remarks. 


• • • • 

• « • ■ 


20.6 
11.2 


20.4 
11.2 


Green color. 
Time 16 hours. 




9.4 


9.2 


Control faulty. 


Same 
as 1. 
15.2 

.... 


Same. 

32.0 
15.2 


Same. 

32.4 
15.2 


Remarks. 

Green color. 
Time 8 hours. 




16.8 


17.2 


Pepsin normal 
and trypsin 
doubtful by 
Mette. 


Same. 


Same. 


Same. 


Remarks. 


20.0 
.... 


52.8 
20.0 


.01.8 
20.0 


Green color. 
Time 24? hours. 



32.8 31.8 Temperature of 

Incubator ir- 
regular. 
Pepsin and tryp- 
sin absent by 
Mette test. 

* This table shows a few typical cases. Nos. 1 and 2 may be 
regarded as negative, No. 3 shows a small amount of trypsin, Nos. 
4 and 5 larger amounts. Water Is shown not to be a sufladent 
control. 

t The page numbers refer to laboratory note-book. 
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TABLE 2. — Comparative Tests by Thbbb Methods, Using Com- 

MEBCIAL PANCRBATIN (WYETH*S) AS DlQESTANT 

Solution and dilutions made with 0.1 per cent, sodium carbonate 
solution. 





1 


2 


3 


4 


5 


6 




Sod. 


Pancrea- 


Same 


Same 


Same 


Same 




rarb. 


tln. 










VoLiiAnD. 10 e.c. 


0.1% 


1.0% 


0.5% 


0.1% 


0.05% 


0.01% 


In each. 














Titration 


18.0 


71.2 


72.0 


63.0 


57.0 


28.6 


Less 1 




18.0 


18.0 


18.0 


18.0 


18.0 


Decrease in acid- 




53.2 


54.0 


45.0 


30.0 


10.6 


ity. 














Gross. 1 c.c. In 














10 c.c. of ca- 














sein solution. 














After addition of 


Milky 


No 


No 


No 


No 


Faint 


1% acetic. 


cloud. 


cloud. 


cloud. 


cloud. 


cloud. 


cloud ; in 
0.005 % 
distinct 
cloud. 


Mette and fi- 














brin. 5 CO. 














Mette tubes fi- 
brin fiakcs. 


Trace 


Trace 


Faint 
Trace 


Faint 
Trace 


Neg. 


Neg. 




Dis- 


Dis- 


Par- 


Neg. 


Neg. 


Neg. 




solved. 


solved. 


tially? 

dis- 
solved. 








TABLE 3.— Merck's Trypsin 1 


per Cent Tested by Volhard's 






Method* 












10 c.c. 


10 c.c. 


10 


c.c. 


5 c.c. S. 






Water. 


Solution. Solution. 


5 c.c. W. 


Titration 




17.6 

• ■ ■ ■ 


63.2 

17.6 


66.4 
17.6 


68.0 


Less 1 




17.6 



46.0 



48.8 



50.4 



Decrease in acid 

Time 3 hours. 
* Many similar tests were made which agreed substantially with 
those given above. 

Case 1. — ^In the first patient, the diagnosis of cancer of the 
pancreas was made at operation. Previous to operation 50 c.c. 
of green fluid had been obtained after an oil test meal. Vol- 
hard's test gave an increase in acidity of 9.4. Unfortunately 
water only was used as a control. Tr^'psin was probably di- 
minished in amount or possibly absent. 

Case 2. — ^The second case was one of cancer of the prostate 
with secondary growths. After an oil test meal, 3 c.c. of white 
fluid were obtained. The fibrin test for trypsin was positive; 
the Mette test was negative. At autopsy a secondary growth 
was found in the pancreas with necrosis of the tail of that 
organ and subdiaphragmatic abscess. 

Case 3. — ^The third case presented indefinite intestinal 
symptoms which were said to have been relieved by pancreatin. 
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The case was considered to be a gastrointestinal neurobis. Two 
oil test meals were examined, one specimen was white and gave 
a low positive result by Volhard (7.0); the other was green 
and contained no trypsin. The latter result seemed to be the 
more trustworthy. 

Case 4. — The fourth case was referred to Dr. Edsall as a 
probable case of pancreatic disease, but he could not confirm 
this opinion. His diagnosis was intestinal indigestion. After 
an oil test meal 45 c.c. of greenish fluid was aspirated which 
proved to be free from trypsin by Volhard's test. In these 
four cases the method seemed not only to give no assistance in 
the diagnosis, but even to be more or less inconsistent with 
the clinical findings. 

Cases 5 and 6. — In two cases of cancer of the stomach, 
strongly positive results were obtained by the Volhard test; 
in the first 32.8, in the second 29.7. In neither case was there 
any pyloric obstruction since in one the orifices were not in- 
volved, while in the other a partial gastrectomy had been 
performed. It has been suggested that there is a vicarious 
digestion in the stomach by means of trypsin in cases of im- 
paired digestion. Strange to say, however, there was no re- 
duction of the gastric activity in either of these cases. 

The three remaining cases show nothing of interest 
and may be given in Table 4. 

TABLE 4. — Oil Test Meal and Volhard's Test in Three Cases 

Case. Diag. Quantity. Color. Volhard reading. 

7 Chronic gas- Small amt. White. 4.0 (control water). 

trltis, with 
anacldlty. 

8 Hyperacid 60 c.c. Clear green. 0.0 

gastritis. 

9 Gastric ulcer. 250 c.c. Green. 16.8 

Oil juice was found active by Volhard in 9 out of 11. 
bv Faubel In 23 out of 37, bv Lewinski in 19 out of 
2T, by Molnar in 48 out of 50 cases. Boldireff, in 
a dog, was able to demonstrate tlie presence of trypsin 
before tving, and its absence after tying the pancreatic 
duct. Hemmeter and Lewinski found trypsin absent in 
the duodenal contents in cases of obstruction of the bile 
duct due to stone. Volhard, in a case of pancreatic dia- 
betes, was able to verify the diagnosis of atrophy of the 
pancreas. He also found trypsin in two cases and was 
thus able to exclude pancreatic disease, which had been 
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suspected. In 22 cases of achylia he missed trypsin only 
once. He found the same to be true of subacidity, and 
believes that this offers a plausible explanation of the 
good peptonization observed in these cases. 

CONCLUSIONS 

1. The duodenal contents may frequently be obtained 
after the oil test meal, though sometimes there is doubt 
as to the character of the fluid aspirated. 

2. On this account it may be possible to exclude 
atrophy of the pancreas, but only under very unusual 
conditions can we demonstrate its presence. In a nimi- 
ber of diseases the examination has yielded suggestive 
results. 

3. The observation of Boldireff is of more interest 
from the point of view of pathologic physiology than of 
diagnosis, for example, in gastric ulcer and in achylia. 

4. The casein method of Volhard is a delicate quali- 
tative test for trj'psin, but for this purpose needs sim- 
plification. 

5. The regurgitation of the alkaline intestinal juice 
induced by oil may explain the therapeutic value of the 
latter in some cases of hyperacidity. 

Finally, I desire to express my thanks to Dr. Robert 
6. Torrey for aid in performing the tests. 

REVIEW OF LITEBATURE 

Boas : Centralbl. f. kiln. Med., 1889, No. 6, z, 07 ; Ztschr. f. kiln 
Med., 1890, xvll, 155. 

Tschlenoff : Cor.-Bl. f. schwerz. Aerzte, 1889, No. 6, xlx, 161. 

Boas described the first systematic method for obtaining the 
duodenal contents. His plan was to massage the abdomen in 
the region of the gall-bladder and left lobe of the liver and 
afterward to aspirate any fluid that might have been forced 
into the stomach. In about fifty cases he obtained active in- 
testinal juice in which he was able to demonstrate amylolytic, 
lipolytic and proteolytic ferments. He states that the tryptic 
action of the pancreatic secretion in weak acid or alkaline 
solutions is the only decisive test. He gives a complete de- 
scription of the duodenal contents, which holds good for the 
fluid obtained by the oil method. 
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Tschlenoff was able to obtain intestinal juice in five out of 
seven patients by the Boas method. 

Hemmeter: Arch. f. VerdauungBkr., il, 86. 

Kuhn: MQnchen. med. Wchnschr., 1890, No. 29, p. 674. 

Hemmeter asserted that he was the first to introduce a 

methodical procedure for obtaining the duodenal contents by 

intubation of the duodenum. Kuhn's instrument is much 

simpler and better than Hemmeter's but either one requires 

too much technical skill to admit of its general use in clinical 

diagnosis. 

Einhorn : New York Med. Jour., 1908, No. 25, Ixxxvll, 1179. 
Einhorn has modified his "bucket" for the purpose of obtain- 
ing the contents of the duodenum for examination. 

Goldschmidt : Deatsch. med. Wchnschr., 1909, No. 12, xxzv, 522. 
Gross : Ibid, 1909, No. 16, xxxv, 706. 

Gk)ldschmidt and Gross, using the latter's method for detect- 
ing trypsin, have recently discovered this ferment in the 
feces of all normal persons examined. This does not agree 
with the observations of previous writers, but if confirmed will 
render the use of oil test meals quite superfluous. 

Boldlreff : Zentralbl. f. Physiol.. 1904, No. 16, xvlll, 467 : Centralbl. 
f. Physiol, u. Path. d. Stoffwechs., 1908, No. 6, viil ; Arch. f. d. 
ges. Physiol., 1907, Part 1, cxxl, 13. 

The following is a condensation of BoldirefT's most important 
conclusions. After fatty food, in cases of excessive acidity, 
and after long-continued fasting, a mixture of the pancreatic, 
intestinal and hepatic secretions pours into the stomach. This 
fact is utilized to obtain pancreatic juice and bile for examina- 
tion, and must also be taken into account in tests to determine 
the acidity, the ferments and the motility of the stomach. 
Boldireff believes that when fatty food is taken gastric diges- 
tion is carried on largely by the ferments of the pancreas. He 
also states that none of the hypotheses which have been pro- 
posed to explain the fact that the stomach does not digest 
itself take the reflux of pancreatic juice into account. He thus 
hints at a new theory for the explanation of gastric ulcer. 
Hyperacidity does not increase the peptic power of pepsin but 
does favor regurgitation of pancreatic ferments. 

Volhard : Mlinchen. med. Wchnschr., 1907, No. 9, Uv, 403. 

Faubel: Beltr. z. chem. Physiol, u. Path. (Hoffmeister), 1907, 
X, 35. 

Ldhlein: Beltr. z. chem. Physiol, u. Path. (Hoffmeister), 1906. 
vll, 120. 

Moln&r : Ztschr. t. klhi. Med., 1909, Parts 1-3, Ixvll, 188. 

Volhard was the first to employ Boldireff's plan for clinical 
purposes. For testing the "oil juice" he modified his pepsin 
method. The casein solution required is prepared as follows: 
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One hundred gm. of finely granular casein are added to 1 
liter of distilled water treated with 80 c.c. of normal sodium 
hydroxid and made up to 2,000 c.c. with chloroform water. 
The mixture is slowly warmed on the water bath, with fre- 
quent shaking, till all the casein is dissolved, and then quickly 
raised to 86 or 90 C. to destroy bacteria and ferments. After 
cooling, a layer of toluol is added to prevent access of bacteria. 

An individual test is carried out as follows: 

One hundred c.c. of casein solution are placed in a flask 
marked at 300 and 400 c.c; chloroform water is added to the 
mark 300 and then an accurately measured amount of trypsin 
solution (6 or 10 c.c.) previously neutralized. (The acidity 
may, however, be noted in advance and the necessary correc- 
tions made after the final titration.) 

Control flasks are prepared in a similar manner, distilled 
water taking the place of trypsin solution. After incubation 
for a deflnite period of time, 11 c.c. of normal hydrochloric 
acid is added to each flask and then complete precipitation 
brought about by filling the flasks to the 400 c.c. mark with 
20 per cent, sodium sulphate solution. After complete flltra- 
tion 200 c.c. of the filtrate from each flask is titrated with 
decinormal sodium hydroxid solution, using phenolphthalein 
as an indicator. The acidity of the control is subtracted from 
that of the ferment containing solutions. In my tests the only 
modification of this method was in the use of a different prepa- 
ration of casein from that recommended by Volhard (not ob- 
tainable in this country) and in the use of half the quantities 
recommended by him (Merck's Casein [Hammarsten] was 
used). My results were multiplied by two so as to compare 
with the results of other writers. Volhard and his followers 
found that trypsin as tested by this method did not follow the 
Schtitz-Borrisow law. 

Gross : Arch. f. ezper. Path. u. Pharmakol., 1907, Parts 1-2, 
Will. 157. 

Lewinski : Deutsch. med. Wchnschr., 1908, No. 37, zzzlv. 

Lewinski used the oil method in 27 cases, using the Gross 
test to detect the presence of trypsin. At first he was unable 
to obtain trypsin in hyi>eracidity cases, but afterward by giv- 
ing half a teaspoonful of magnesia before the oil and again in 
twenty minutes, he was uniformly successful. He thinks that 
failure to obtain active juice shows pancreatic insufficiency or 
mechanical interference with the passage of the pancreatic 
secretion into the stomach. 

211 South Seventeenth Street. 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DBS. STOCKTON, CRANE AND FABB 

Dr. G. £. Pfaiileb, Philadelphia: We know so little that 
is definite in the diagnosis of cancer of the stomach that every- 
thing in advance in this line must be welcomed by all. If the 
members of the section will examine the plates which Dr. 
Crane has so carefully prepared, and which may be seen in the 
scientific exhibit, they will be convinced that the o^-ray is not 
an illusion, but gives evidences of cancer. I have seen 35 
cases of carcinoma of the stomach; some came to autopsy, 
while in the others the patients came to operation. In the 
majority there was no palpable tumor present. In the cases 
in which there was a palpable tumor it had to be differentiated 
from tumors of some other part of the intestinal tract. Very 
valuable evidence is given in this line by the ^r-ray. I think 
that the sooner the medical man gets in mind the actual and 
true position of the normal stomach, and forgets what has 
been considered as classical, the sooner will we enter lines ot 
progress. It is hard to convince a man who is not familiar with 
the j?-ray of its value in these cases. As a matter of fact, only 
one-half the evidence is obtained by the ap-ray plate; the other 
half is obtained on the flouroscopic screen. Movements, such 
as the peristaltic movements, are not revealed on the plates, 
and I think these form the basis of a positive diagnosis, an 
early diagnosis. A little induration in the stomach walls, 
especially if occupying the lesser or greater curvature, causes 
a change in the wave, but this evidence cannot be obtained on 
the plate. Of course, a study of the plate by an experienced 
man is important. 

I believe that unless we apply the pain-marker over the seat 
of pain and move the stomach, to determine that the point of 
pain moves with the stomach, it is of not much value. I think 
evidence found at autopsy will bear me out in this. 

One must examine these patients in at least two positions, 
both the vertical and the recumbent. If in the vertical posi- 
tion with proper manipulation, moving the patient sideways, 
working on either side of the spinal column, will bring out all 
the evidence that is possible. I have been using bismuth sub- 
carbonate and find it entirely satisfactory. In an examination 
of 365 patients for conditions affecting the gastrointestinal 
tract, in whom I used from 2 to 3 ounces of bismuth subcar- 
bonate, I found no toxic symptoms, or a single symptom that 
could be traced to the use of the bismuth. I think this is a 
perfectly safe method. The only objections I can see are 
that too much time and patience are required and, also, one is 
put to a considerable expense. But these objections can be 
overcome. 

Dr. a. W. Cbane, Kalamazoo, Mich: One caution occurred 
to me in drawing conclusions from stomach contents obtained 
at different levels by the stomach tube. This is illustrated by 
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one x-TSLj plate in the scientific exhibit on Young's Pier taken 
with the stomach tube in place in the stomach. It may there 
be seen that the cardiac orifice is on the side and not on top 
of the stomach. This orifice passes into the stomach toward 
the upper part of the great curvature. In many cases the end 
of the tube stops there, as shown by the skiagraph. If a 
further introduction of the tube is attempted the tube bends; 
the point does not descend. This is true in a certain propor- 
tion of the cases. In this particular plate it is determined 
beyond a doubt. In many cases in which the stomach contains 
but little, the contents can be obtained by placing the patient 
on his back in nearly a horizontal position; then the stomach 
contents flow upward to the fundus and can be easily drawn off 
with the tube. Again, in the so-called hour-glass stomachs, when 
there is a constriction between the upper and lower sacs, the 
opening is generally too small to permit the passage of the 
tube. In these cases the stomach contents are obtained from 
the upper sac, and would not differ in any respect from the 
contents of an esophageal diverticulum. I doubt if any man 
can tell whether the end of the tube is in the upper sac of an 
hour-glass stomach in which the constriction is high up, or in 
a diverticulum. The attempted diagnosis of such conditions 
with a stomach tube is open to serious objections. The a^-ray 
plate is necessary. 

Dr. Judson Daland, Philadelphia: During the past three 
years I have seen a number of cases of gastric tumors studied 
by op-ray, and it seems to me from the experience gained that 
so far as gastric carcinoma is concerned the entire work is in 
its very beginning. At the same time, we must acknowledge 
that the or- ray does aid us materially and in many directions. 
Often it makes clear the position of the tumor, whether gastric 
or not. It seems to me that it is especially important to be 
able to determine the peristaltic waves, if they can be plainly 
and distinctly seen. I believe that the flouroscope has a value 
of more than one-half that of the skiagram. By the use of 
the screen one obtains, on the whole, more information than 
can be obtained by the skiagram. However, both methods 
must be employed. The use of bismuth in d^-ray work is a 
welcome addition to diagnosis, and all the work that is to be 
done should be done with as much enthusiasm as has been 
shown in the past. By paying more attention to the work 
more definite signs than we now possess will be brought out. 
We need much more or-ray evidence than we now possess, and 
we must acknowledge that we have little evidence of carci- 
noma of the stomach, particularly in the early stages, wlien a 
diagnosis is most important. The use of the subnitrate of 
bismuth in doses of from 2 to 3 ounces for dp-ray work I have 
seen give trouble which was of no particular importance; 
there would probably be a gastrointestinal irritation for two 
or three days and then it would pass away. Its occurrence was 
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rather unusual and therefore did not constitute a bar to the 
further use of the »-ray. I think the subcarbonate is to be 
preferred to the subnitrate of bismuth. 

Db. Allen A. Jo.xes, Buffalo: It is misleading when one 
attempts to judge the position and size of the stomach by 
means of the stomach tube; one cannot say that he is dealing 
with a normal stomach, a stomach in a normal position and 
of normal size, when the tube is used for this purpose. The 
contents may come through the stomach tube anywhere from 
nineteen inches or lower, even to twenty-six inches in normal 
cases. The contents may be obtained from the fundus or from 
the pyloric extremity. I was interested in Dr. Crane's state- 
ment in regard to hour-glass contraction of the stomach; he 
found it was impossible to differentiate between the contents 
obtained from the fundus and that obtained from a diver- 
ticulum of the esophagus, from a dilated esophagus, or from 
a stenosis from any cause. This emphasizes the extreme im- 
portance of the pyloric region of the stomach. Unless there is 
a proper mixture of gastric juice with the food at the pyloric 
extremity of the stomach, the stomach content does not as- 
sume normal characters. One point that Dr. Stockton men- 
tioned was of considerable interest; this was the condition of 
the emptying function of the stomach with achylia gastrica. 
Recently considerable interest and significance has been at- 
tached to the chemistry in the duodenum and the pyloric clos- 
ing and opening. It has been taught that, in normal diges- 
tion, when the duodenal contents reach an acid point, that is, 
a certain degree of acidity, a reflex action occurs which re- 
sults in the closure of the pylorus, and no more contents are 
allowed to pass on until that which is already present is neu- 
tralized and has probably passed down further in the duo- 
denum. If that is true, theoretically the passage of the gastric 
contents must be much hurried in achylia gastrica. But 
clinically such is not the case. We frequently find the con- 
tents retained in the stomach as long as would obtain in nor- 
mal digestion. These are the cases in which we are apt to 
have symptoms of achylia gastrica. Peristalsis is, after all, 
the most effective measure, or means, of emptying the stomach 
contents into the duodenum, provided there is no pyloric ste- 
nosis and regardless of the fact that there is a low gastric 
acidity. On the contrary, however, it is in achylia gastrica 
that many marked cases of pyloric insufficiency and hurried 
emptying are observed. 

Db. John A. Lichty, Pittsburg: At the risk of being con- 
sidered a psychiatrist, I wish to call attention to the effect 
of the mind or nervous system on these patients in whom we 
think it necessary to use a stomach tube. I believe that in 
the first days that the stomach tube is used the findings are 
of very little value, especially if the patient is a nervous one. 
If you tell the patient that you will pass the stomach tube on 
him next day he will worry all night about it, wondering how 
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the stomach tube is going to feel. It certainly does have some 
effect on the digestive secretiolis, so much so in fact that the 
findings are of little value. I have also proved this in dogs. 
In our experiments on dogs we found that the dogs became 
fond of their keepers and the keepers could pass the stomach 
tube without any difficulty whatever; in these cases the stom- 
ach contents were found to be constant and normal. But one 
day one of the students asked me to let him go down and as- 
sist the janitor. All the dogs then had either diarrhea or 
vomited. This influence of the nervous system is not more so 
in dogs than it is in human beings. I wish to emphasize a 
point that Dr. Jones has mentioned in regard to the use of the 
se-TAy, that is, the a;-ray findings. Unless the stomach tube is 
passed up toward the pylorus the secretion withdrawn is not 
going to give a definite idea of the gastric secretion; one can- 
not always be sure of it. However, if the patient takes the 
tube nicely and easily, the physician then can rest assured 
that normal gastric secretion has been obtained. In spite of 
all this, I doubt whether the findings are always correct and 
that we can always make a correct interpretation of the find- 
ings. In those cases in which we have a definite clinical his- 
tory we should disregard the gastric findings if they do not 
agree with the history. One should study the clinical history 
as much or more than the gastric findings. 

Dr. Hexby R. Habboweb, Chicago : I believe that there is a 
possibility of mistake regarding the finding of the Oppler-Boas 
bacillus which the text-books lead us to believe is pathogno- 
monic of gastric carcinoma. I have been misled in my brief 
experience by finding them in a number of gastric analyses; 
they were undoubtedly Oppler-Boas bacilli, but no malignancy 
was associated with them at all. At least two years have 
passed in one case, and this patient is not suffering from any 
gastric disturbance whatever. I have in mind a man who 
was suffering from some serious stomach disorder which was 
diagnosed as cancer. He vomited practically everything that 
passed into the stomach and was dying of starvation. I made 
a careful examination of the gastric contents and found a 
large number of what I believe to be Oppler-Boas bacilli. I 
think these bacilli can be easily recognized after one has seen 
them a few times. This patient was treated with ordinary 
digestants and eventually gained seventy pounds; in a year 
he was perfectly well. The Oppler-Boas bacillus is not pa- 
thognomonic of gastric carcinoma and this should be emphn- 
sized more, and the statements made in some text-books should 
be changed. 

Dr. John N. Upshub, Richmond, Va.: I do not think that 
there is a more interesting subject than the study of stomach 
troubles. I am satisfied that the best men are sometimes in 
error as a result of their conclusions the result of analysis of 
gastric contents. If they could find it possible to be at botli 
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ends of the tube at the same time, that is, be the patient as 
well as doctor. I was one of those unfortunate people who 
had serious stomach trouble. I consulted several stomach spe- 
cialists, who studied my case carefully. But I found from my 
own experience that my trouble was a neurasthenic one; it 
was a dilatation of the stomach of five inches, the result of a 
deficient motility as the result of a nervous breakdown. Four 
years later a specialist, who was thoroughly competent, told 
me that I had no dilatation at all. Now an exceedingly in- 
teresting thing to me was the use of the stomach tube. I am 
sure that I passed the stomach tube on myself at least 2,000 
times. For seven years it was impossible for me to have a 
quiet night and be fit to work on the following day unless I 
used one gallon of sterilized water before retiring. The inter- 
esting feature in my case was that the digestive disturbance 
alwavs came at the end of the dav, when I was tired, mentallv 
and physically. I am satisfied that the benefit, a decided 
benefit, arose from the use of the tube by causing a stimulation 
of the stomach with the sterilized water as a massage. The 
water was used at a temperature that was comfortable. There 
was an improvement in the motility of the stomach caused by 
the stimulation of the lavage together with long continued use 
of strychnine. I have not used the stomach tube for eighteen 
months and I am now in better physical condition than I have 
been in ten years and can do as much work as a young man 
can. What I wish to emphasize is that the best men are apt 
to make mistakes unless they can put themselves at both ends 
of the tul)e at the same time, at one end as the doctor, at the 
other as the patient; then they can arrive at some definite con- 
clusion. 

Db. C. Urban Smith, Baltimore: I agree with the state- 
ment that the presence of the Boas-Oppler bacillus is not posi- 
tive of carcinoma of the stomach. From what has been ex- 
pressed here to-day one would infer that its presence was of 
positive diagnostic value, but we frequently find the bacillus in 
benign conditions. There is no doubt but that the Gram-posi- 
tive finding of the bacillus in the feces is a valuable link in 
establishing a positive chain of evidence. In regard to the 
withdrawing of the stomach contents, and the statement that 
all the contents are rarely obtained by the ordinary methods, 
I wish to say that I find the expression method which is used 
largely in Gorniany is probably the best and simplest method 
to completely empty the stomach when properly performed, 
but requires a certain amount of practice and experience. 

Db. FBAI7K Smithies, Ann Arbor, Mich.: Dr. Stockton 
should be praised for the complete r6sum^ that he has given 
us. It seems to me that a fact not strongly emphasized should 
be mentioned. In the examination of stomachs the tube is fre 
quently passed without sufficient attention being given to the 
state of the patient's mouth and teeth. Before the tube is 
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passed it is well to have thorough cleansing of the teeth, 
mouth and throat. I recently had an experience which strongly 
impressed this on me. A specimen supposed to be Oppler-Boas 
bacillus was sent to me. It turned out to be leptothrix from a 
dirty mouth. I think that greater stress should be laid on fre- 
quent examinations of the gastric secretions and contents. Out- 
side of institutions it is common to have a diagnosis offered a 
patient, based on but one stomach examination. As Dr. lichty 
has pointed out, this amounts to but little unless the findings 
are positive ones, as, for example, the contents showing 
atypical cells, bacilli, etc., at this examination. With respect 
to the (T-ray evidences in the diagnosis of cancer of the stom- 
ach, I must frankly admit that "I am from Missouri." From 
a somewhat careful examination of the plates submitted, I 
must say that I see little that would lead one to differentiate 
between early cancer or ulcer. And it must be remembered 
that it is in the early cases that we are justified in recom- 
mending refinements of diagnosis. A study of the abdomen 
with the aid of a fiuoroscope frequently tells us important 
things respecting gastric and intestinal motility. But I fail 
to see that the d?-ray offers any more information or more exact 
information than one can gain from careful examination with 
the aid of the stomach tube at appropriate sittings. And it 
should be emphasized that the stomach tube is always at hand. 

Db. Alexander Lambert, New York: Has Dr. Crane no- 
ticed in the skiagraphs of cancer of the stomach any relation 

between the pain described by the patient and the tenderness 
as elicited by the examination? As we know, the abdominal 
viscera refers pain to the abdominal wall. Has he drawn any 
eonclusions; is there any relationship between the place of 
pain, as described by the patients, and the seat of the lesion 
as elicited by (r-ray examination in cases of gastric carcinoma? 

Dr. Philip King Brown, San Francisco: It is not an easy 
matter to differentiate the Boas-Oppler bacilli, and it cannot 
be done positively by simple staining methods. There are two 
definite types of organisms closely resembling the Boas-Oppler 
bacilli, and found commonly in stomach contents and stool 
One is not uniformly positive with the Gram stain and has 
the same morphology as the colon group; Schmidt calls it the 
pseudocolon type. The other is very difficult to differentiate 
from the Boas-Oppler bacillus in stained specimens, except 
that it is slightly larger and thicker, and appears in long 
chains in the stool. It is also Gram-positive. What Dr. Smith 
has said is true; but be certain you are getting the Oppler- 
Boas bacillus before telling the patient that he has cancer. 

Db. Chables G. Stockton, Buffalo: Hour-glass stomachs 
are not seen frequently; it is not a common condition. A 
stomach tube could not pass through such a constriction read- 
ily, although I have done it in two cases. I feel convinced 
that the statements I have made will stand, with some excep- 
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lions of course. What Dr. Jones has stated in regard to the 
distance of the tube is perfectly true. Dr. Lichty's statement 
regarding the mental impression on the gastric secretions is 
correct and I am glad that he emphasized it as he did. The 
conclusions drawn regarding the stomach condition from one 
or two examinations are often misleading and throw the prac- 
tice into disrepute. As to the Oppler-Boas bacilli, I think 
what has been said is true, but it has been said more strongly 
than I would say it. These bacilli are found in conditions not 
cancerous, but not in such abundance or regularity that I 
imagine one would believe from hearing what has been said. 
They are not at all pathognomonic of cancer. But when they 
are found in abundance they certainly have a diagnostic bear- 
ing, especially when taken in connection with other findings. 
Their presence does not stand alone and by itself in the diag- 
nosis of cancer; this has never been claimed for them. 

Db. a. W. Crane, Kalamazoo, Mich.: Tf I gave the im- 
pression that the dP-ray was an infallible means of diagnosti- 
cating cancer of the stomach, it was a mistake; it is simply 
one added factor to the other methods we have. To make 
plates is comparatively easy, but to interpret them requires 
understanding and training. To recapitulate briefly, the sd-taj 
evidence of cancer of the stomach lies in the deformity of the 
normal outlines of the stomach. Ulcers or the scars of ulcers 
give contractures, while cancer gives an indentation of the 
stomach- wall. These distinctions are illustrated by many 
plates in the scientific exhibit. I should like to ask, and with 
a great deal of feeling, that the medical men give more atten- 
tion to what the x-t&j men in this country have to show them. 
They will find something in this method of diagnosis applied 
to the stomach. 
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It is between eleven and twelve years since Ronald 
Rons conducted his famous experiments demonstrating 
the transmission of malarial fever by mosquitoes. This 
demonstration, it seems to me, has contributed more to 
the forging of the key to the control of the tropics than 
any other one in the annals of tropical medicine, for 
Ross' discoverv focussed the attention of the medical 
world on the part played by suctorial invertebrates in 
the transmission of infectious diseases. Knowledge of 
this doctrine of the insect intermediary host, coupled 
with Dr. H. R. Carter's invaluable observation of the 
extrinsic period of incubation, enabled the yellow fever 
commission to verify Finlay's notion about the trans- 
mission of yellow fever by stegomyia mosquitoes. 

The application of these two discoveries, Ross' and 
Reed's, to the problems of preventive medicine by your 
President-elect has made yellow fever a historic disease 
in Panama and is surely reducing the morbidity and 
mortality from malarial fever to the vanishing-point. 

The object of the work briefly reported here was to go 
over the whole subject of the transmission of malarial 
fever by .anopheles mosquitoes. I have been guided by 
tlie work of Ronald Ross, Stephens, Christophers and 
James, whose investigations of malaria in India and 
Africa must stand as models for all future workers on 
this subject. In every malarial region it is a matter of 
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importance to determine the varieties of anopheles in 
that region, their bionomics, the species hospitable to 
malaria and those which can not transmit it. The 
English investigators, James, Christophers and Stevens, 
observed that different species of anopheles had differ- 
ent degrees of susceptibility to malaria; certain species 
were natural transmitters of malarial fever, while others 
were rarely, if ever, found infected naturally, although 
it would be possible to infect them under laboratory 
conditions. It is important, then, to determine whac 
varieties of anopheles are present and which ones may 
act as the intermediary hosts in the transmission of 
malarial fever; this is particularly true when the ma- 
laria-transmitting anopheles have different breeding 
habits from those which are not responsible for the 
spread of malarial fever. Various observers have pub- 
lished notes on the breeding habits of anopheles. It 
may be said that there is as much selection of breeding- 
places by anopheles as there is selection of feeding- 
grounds by fish. Trout, salmon and bullheads have 
their analogues among anopheles larvae, some requiring 
fresh aerated water, or water containing much green 
algae; others select tree-holes and the recesses of epi- 
phytic tree-plants, such as bromelias, as breeding- 
places; while others preferring fresh aerated water are 
so adaptable that they will breed in brackish water, 
containing half its volume of sea-water; some species 
require plenty of sunlight, while other sylvan species 
prefer shady pools in which chlorophyl-bearing algje 
are relatively absent. 

The identification of mosquitoes used in these experi- 
ments has been corrected or verified by Mr. A. H. Jen- 
nings, and his identifications are being checked in the 
Bureau of Entomolog}^ U. S. Depai-tment of Agricul- 
ture, Washington.^ 

1. Dr. H. G. Dyer, has since verified all our Identifications save 
one rubbed specimen which is probably A. apicimacula. 
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Notes on the species of anophelines in the Canal 
Zone, their relative numbers and breeding habits, were 
published by Mr. August Busck of the U. S. Bureau of 
Entomology in Maj^ 1908. Eleven species of anophe- 
lines have been collected in the Canal Zone. Of these 
eleven species the three commonest ones are A, alhima- 
nus, A, psetLdopunctipennis and A, malefactor. A, alhi- 
manus is much the commonest anopheles in the Canal 
Zone and is the one oftenest taken in quarters and bar- 
racks, although the proportion of one species to another 
varies somewhat with the season and locality. In cer- 
tain villages only A, albimanvs is taken in barracks, 
while in other villages from 5 to 10 per cent, will be A. 
pseudopunctipennis, and at Ancon during October, 

1908, 27.5 per cent, were A. malefactor and 72.5 per 
cent, were A. albimanus. Tree-breeding species are 
rarely encountered and I know of no instance in which 
specimens of this species have been taken in quarters. 
The female anopheles visits quarters to obtain blood, 
which is necessary for the development of her ova. 
When specimens of A. albimanus (males and females), 
placed in a large comfortable breeding-jar with suffi- 
cient vegetable food, such as dates and bananas, were 
permitted to pair, the ovaries of the females showed no 
development within fifteen days. 

The experiments were begun in October, 1908, dur- 
ing the rainy season and discontinued in February, 

1909, during the dry season. Mosquito larvae were col- 
lected by sanitary inspectors at various places in the 
Canal Zone. On being received at the laboratorj-, larvsn 
and algae were placed in moist jars on a table in front 
of a window with dn eastern exposure so that they got 
direct sunlight for an hour or two in the morning. Pre- 
daceous larvae were killed and removed from the breed- 
ing-tanks. A preliminary difficulty was experienced in 
the gradual fouling the water of the tank; this was 
obviated in a very simple way by passing air bubbles 
through the water with a Paquelin cautery bulb. In 
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this way the water was kept fresh and the larvae re- 
mained vigorous. After the larvae had pupated they 
were placed in breeding-out tubes plugged with cotton, 
and after twenty-four or forty-eight hours the newly 
emerged mosquitoes were transferred to jars made of 
lantern chimneys, covered with crinoline gauze, where 
they might pair and be kept for biting. Females would 
bite twenty-four to forty-eight hours after emerging; 
frequently on successive and always on alternate nights 
for a period of at least fifteen days. The species of ano- 
pheles used were A, albimanus, A. psevdopunctipennis, 
A, franciscanus. A, argyritarsis, A. malefactor and A. 
apicimactda. These mosquitoes fall into three groups: 
the white hind-footed group; the uniformly colored 
group ; and the spotted-legged group. 

A series of bitings were conducted on suitable in- 
fected patients who were carrying estivoautumnal or 
tertian gametes in their peripheral blood, using four 
varieties of mosquitoes. Out of several hundred mos- 
quitoes used in the biting experiments, 100 mosquitoes 
were dissected, and of these 70.8 per cent, of A. albi- 
manus became infected; 12.9 per cent, of A. pseudo- 
punctipennis became infected, and none of .4. malefac- 
tor (17 mosquitoes used) became infected, although 
several of the latter were purposely placed in jars with 
A, albimanvs and bit at the same time persons from 
whom the specimens of A, albimanus became infected. 

It is concluded from this series of biting experiments 
that A, albimanus, the common white hind-footed mos- 
quito — an extremely hardy, vigorous, rapidly develop- 
ing, adaptable mosquito — is the transmitter of estivo- 
autumnal and of tertian malarial fever in the Canal 
Zone at this time. Specimens of this species infected 
with tertian parasites became infective between nine 
and eleven and a half days after the first feeding. When 
infected by estivoautumnal parasites, sporozoites ap- 
peared in the salivary glands as early as the eleventh 
day in some mosquitoes and later than twelve and a 
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half days in others. A. malefactor is not concerned in 
the transmission of malarial fever in the Canal Zone at 
this time. A. pseudopunctipennis is only slightly con- 
cerned in the transmission of malarial fever; this ap- 
pears not only from the fact that only four out of 
thirty-one mosquitoes under the most favorable artificial 
conditions became infected, but from the additional fact 
that relatively few specimens are taken in quarters at 
the present time. 

The English investigators appear to have made no 
attempt to determine the limits of infectiousness of 
man in malarial fever. To me this appeared to be, if 
possible, worth determining, because in the discharge of 
patients from the hospital it would be manifestly unwise 
to turn a patient out, although free from symptoms, 
yet with gametes enough in his peripheral blood to 
infect every susceptible anopheles mosquito that might 
bite him. Efforts to determine the limit of infectious- 
ness of man were made in the following way : 

In the 47 biting experiments, several blood prep- 
arations were taken fresh and for staining, at the time 
of the biting. Differential counts of leucocytes and the 
ratio between crescents and leucocytes were determined 
the next morning. Leucocyte counts were occasionally 
made at the time the blood was taken so as to check this 
method of estimating the crescents. In this way it was 
always known how many crescents were in the periph- 
eral blood per c.mm. at the time the mosquito was in- 
fected. The next step was to weigh a number of mos- 
quitoes before and after biting in order to estimate the 
amount of blood retained by a mosquito. In this way 
the approximate number of gametes ingested could be 
calculated. Again, smears were made from the midgut 
of mosquitoes that had a few minutes before bitten a 
person whose blood contained numerous gametes. From 
this it was found that about one-half the gametes were 
phagocyted by polymorphonuclear leucocytes and thus 
destroyed. Finally, mosquitoes which had fed but once 
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on patients whose crescents per leucocytes had been esti- 
mated were fed subsequently on dates, and on dissection 
of these mosquitoes the probable limit of infectiousness 
was determined as being near one gamete per 500 leu- 
cocytes. From these observations, I am confident that a 
patient with more than one crescent for every 500 leu- 
cocytes, or 12 crescents per c.mm., is infective, and it 
follows that such an individual should not be dis- 
charged from treatment in that condition or should be 
warned or required to continue treatment. Such a 
person is a gamete-carrier and is a menace to a malarial 
community whenever susceptible anopheles have access 
to him. 

The effect of quinin administration on the number of 
gametes in the peripheral blood was studied in a number 
of patients suffering from estivoautumnal and tertian 
fever by the administration of 30 grains quinin daily, 
either with or without iron and arsenic, and by with- 
holding quinin and merely requiring rest from labor. 
In estivoautumnal infections, when there were crescents 
in the blood, the number was reduced by quinin, 30 
grains daily, at the following rates. For example, in 
Experiment 17 there were: 

9 crescents per 100 leucocytes on December 26 
5 crescents per 100 leucocytes on December 27 
5 crescents per 100 leucocytes on December 28 
4 crescents per 100 leucocytes on December 30 
1 crescent per 100 leucocytes on December 31 
crescents per 100 leucocytes on January 2 
crescents per 100 leucocytes on January 13 

In Experiment 20 the crescents were reduced from 
67 per 100 leucocytes to one per 200 leucoc}d:es in 
twentv-five days. 

In Experiment 41 crescents were reduced from 92 
per 100 leucocytes to one per 100 leucocytes in fifteen 
days; wliile, on the other hand, in Experiment 6, when 
quinin was withheld, crescents remained constantly in 
the peripheral blood for twenty-three days, there being 
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16 crescents per 100 leucocytes on admission and 20 
crescents per 100 leucocytes at the end of the period. 

From this it is concluded that generous daily doses 
of quinin, grains 10 t. i. d., will reduce the sexual forms 
of the estivoautumnal parasite to a non-infectious mini- 
mum in from a few days to two or three weeks, depend- 
ing on the severity of the infection. 

In tertian malarial fever there is never an abundance 
of gametes in the peripheral blood after the disappear- 
ance of the asexual forms such as is seen in estivo- 
autumnal infections; besides, all forms of the tertian 
parasite disappear from the peripheral blood within 
two or three days under quinin treatment and occasion- 
ally disappear when quinin is withheld. 

A curious relation was observed between the average 
number of days that gametes remained in the blood in 
estivoautumnal and tertian infections when under qui- 
nin treatment, the number being about ten in estivo- 
autumnal and three in tertian, and the average propor- 
tion of the incidence of estivoautumnal to tertian mala- 
rial fever in the Canal Zone. This might be interpreted 
as indicating that the proportion of cases of estivo- 
autumnal to tertian malaria depends on the number of 
days that gametes are in the peripheral blood in num- 
bers sufficient to infect A, albimanus, which is the host 
for both forms of the parasite. 

The infection of A. alhimamis and the development 
of malarial parasites in her midgut is not interfered 
with by quinin when such an infected mosquito feeds 
daily or on alternate days for fifteen days on patients 
who are receiving 30 grains of quinin in solution daily. 
In these instances the z)'gotes mature and sporozoites 
reach the salivar}- glands in the usual period. 

Observations on latent malaria were made during 
the past dry season in several villages where the mala- 
rial sick-rate did not fall to zero and where no ano- 
pheles were breeding. On a systematic blood examina- 
tion of laborers and their families. I found that 10 per 
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cent, of men wlio were at work without symptoms liad 
parasites. Three per cent, of the cases of latent malaria 
were of the estivoautnmnal variety and 7 per cent, of 
the tertian variety. Among the families of Spanish and 
West Indian laborers the amount of latent malaria was 
30 per cent. A few cases of fever would arise from this 
t^ource every week, probably following some loss of re- 
sistance caused by dissipation, wetting or overheating. 
It is this latent malaria in every tropical community 
which contributes largely to the preservation of the 
malarial parasite and to the infection of anopheles 
when, after the onset of the rainy season, mosquitoes 
have begun to breed in numbers. 

The theories of Mannaberg and Craig explain the 
persistence of latent malaria by the process of conjuga- 
tion of two ring forms within a red blood corpuscle. 
During examinations of the blood, in cases of latent 
malaria, I have frequently seen estivoautnmnal cres- 
cents which had apparently been formed by the fusion 
or conjugation of two ring forms, or of two pigmented 
forms, but I have also very frequently seen in estivo- 
autumnal and tertian malaria red blood cells infected 
by two or more ring forms which have gone on to ma- 
turity without conjugation. Sometimes these contigu- 
ous parasites were of the ?ame age, but oftener one 
would be a little older. 

Quinin administered in latent malaria appears to 
destroy the ring forms only and prevents the possibility 
of their development into gametes. The gametes in the 
blood stream are probably phagocyted by splenic and 
hepatic endothelial cells and are not influenced by qui- 
nin directly. 

The points I wish to emphasize are these : 

A, alhimatius, the common white hind-footed ano- 
pheles, is the host for estivoautumnal and tertian mala- 
rial parasites in the Canal Zone at this time. 

A, malefactor, notwithstanding its name, does not 
(lansmit malarial fever. 
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A, pspudopundipennis is only slightly concerned in 
tlie transmission of malarial fever. 

In the efforts at mosquito destruction, the extermina- 
tion of A, alhimanus is of paramount importance.^ 

Patients having crescents or tertian gametes in their 
peripheral blood should not be discharged from tlie 
hospital, nor should treatment be discontinued until 
gametes have been reduced to a non-infectious mini- 
mum. The destruction and prevention of development 
of the sexual parasites in man is of great importance 
and may be accomplished (1) by appropriate quinin 
treatment of all gamete-carriers entering the hospital; 
(2) by occasional quinin treatment to destroy latent 
malaria; (3) by the periodical blood examination of 
laborers in quarters where there is a high malarial rate 
for the detection of gamete-carriers and latent malaria 
in order to carry out appropriate treatment. 

Thirty grains of quinin sulphate in solution daily is 
an efficient dose for the purpose required. 

Ancon Hospital. 

ABSTRACT OF DISCUSSION 

Db. John A. Withebspoon, Nashville, Tenn.: We all know 
now that the malarial parasite is really carried by the mos- 
quito. I have been especially interested in the attacks made 
on the anopheles in the Canal Zone and the special methods 
used. It seems to me that the great work in the Canal Zone, 
especially in carrying out the discoveries of Ross, means much 
for the future, not only for the preservation of life of the 
people, but for the natural resources of the country. It solves 
the problem of what to do with the products of that country; 
it solves the problem of how the Canal Zone can be peopled. 
Nothing could be accomplished without these important dis- 
coveries. I think the people owe a debt of gratitude not only 
to Colonel Gorgas, but to men like Dr. Darling and others 
who are working there every day. The excellent work that 
is being done in the Ancon hospital is a credit to any country; 
the work done in the Canal Zone is a credit to the nation. 

2. I have since determined that A. tarsimaculata also transmits 
o8t!voautumnal parasites. This mosquito belongs to the white- 
hind-footed group and has recently been breeding in rather largo 
numbers in brackish water near Colon. 
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Dr. Seale Harris. Mobile, Ala.: It Beems to me that we 
should apply the lessons learned in the Canal Zone to our 
own country. The majority of us who treat malaria cease 
giving quinin after the patient has been relieved of his fever. 
In order to prevent other mosquitoes becoming infected, I 
think it would be well to continue the use of quinin for a 
considerable length of time. Note the antimalarial work 
that has been done in Italy in the last five years; the death- 
rate there from malaria has been reduced two-thirds by this 
crusade, which was carried on with the idea of preventing 
the mosquito becoming infected. After the patients were free 
of fever for some days, after a sufficient dose of quiuin had 
been given to relieve the paroxysms, quinin is given in small 
doses, 6 grains a day, for a period of at least three months. 
It seems to me that in the treatment of malaria we should 
use exactly the same methods to prevent others from becom- 
ing infected, as with patients afflicted with yellow fever. 
Malaria and yellow fever are diseases, so far as their trans- 
mission is concerned, of much the same character. Both are 
transmitted by the mosquito. If we use the same measures 
in malaria as are used in Italy, I think we can reduce the 
number of cases of malaria very materially. In handling a 
patient with malaria, the first thing to do is immediately to 
isolate him by placing him under mosquito bar, or in a house 
where the mosquitoes cannot gain entrance. Individuals who 
have been exposed should receive prophylactic doses of 
quinin. The medical profession should begin an active crusade 
against malaria in this country. It means a great deal to us. 
When we consider that the number of deaths from malaria 
is probably 15,000 per annum and that several millions of 
people in the United States are afl'ected by that disease, we 
realize the importance of the disease and we should at once 
institute a crusade against it. I am sure that such a crusade, 
carried out as it has been in Italy, will give results as good as 
have been obtained there. 
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During the last few years our attention at the Penn- 
sylvania Hospital has been very forcibly directed at 
autopsy to the frequent association of a peculiar type 
of arteriosclerosis, namely, mesaortitis, with a chronic 
aortic endocarditis, which gave rise to aortic insuffi- 
ciency. The combination of these two lesions seemed so 
significant and was so striking that a systematic study 
of the autopsy material was undertaken to determine 
exactly how common the occurrence was; and in this 
paper a brief summary of the findings will be given. 

For some years mesaortitis has been recognized by the 
school of Heller as a unique form of arteriosclerosis, but 
more recently the condition has been made especially 
familiar and its connection with syphilis emphasized by 
the studies of Marchand,^ Benda* and Chiari.* Chiari 
pointed out in 1903 that mesaortitis was very common in 
syphilitics. In his series of twenty-seven cases of un- 
doubted syphilis, mesaortitis was found sixteen times, and 
in forty-four cases of paresis it occurred in 47 per cent. 
Marchand, at the same time, drew attention to the con- 
stant association of mesaortitis with aneurism of the 
aorta and believed that, though this type of aortitis 
might not be specific for syphilis, was yet almost always 

1. Marchand : Verhandl. d. deutsch. path. Gesellsch., 1903, p. 197. 

2. Bonda : Verhandl. d. deutsch. path. Qesellsch., 1903, p. 164. 

3. Chlarl- Verhandl. d. deutsch. path. Qesellsch., 1903, p. 137. 
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caused by syphilis when it occurred in young people. 
Since the appearance of these papers the condition has 
been extensively studied and is now generally recognized 
as a type of sclerosis diflfering in appearance and etiolog}' 
from the more usual form of sclerosis termed endarteri- 
tis deformans. 

Evidence, too, has been rapidly accumulating to show 
that mesaortitis is due, at least in many cases, to syphilis. 
A similar lesion has been found by Wiesner* and Klotz' 
in the great vessels of infants and fetuses that were the 
subjects of congenital syphilis. Most important of all in 
this regard are the reports of Renter,® Benda,^ Schmorl** 
and Wright,* who have been able to demonstrate spiral 
organisms indistinguishable from Spirochceta pallida 
in mesaortitis in adults. It is interesting to note in 
Wright's excellent and convincing report that chronic 
aortic endocarditis was present in all of the five cases in 
which spirochetes were present in the wall of the aorta. 

In a series of 930 autopsies at the Pennsylvania Hos- 
pital twenty-one cases were found in which chronic 
aortic endocarditis, unassociated with lesions of anv of 
the other valves, occurred in connection with mesaortitis. 
In these twenty-one cases the lesions in the aorta varied 
somewhat in extent in the individual instances, but was 
always confined, and often very sharply localized, to the 
arch of the aorta. Occasionally it extended for only 5 
cm. above the aortic cusps. The margin of the sclerotic 
area was very abrupt, while the aorta beyond was quite 
smooth. In the least extensive areas there were patches 
of thickening two to tliree cm. in diameter. The central 
portion was elevated, gray and somewhat succulent in 
appearance, while the margins were yellowish and 
crinkled. The sclerosis, when more extensive, was char- 

4. WIesner: Centralbl. f. Path. u. path. Anat., 1005, xvi, 822. 

5. Klotz : Jour. Path, and Bacterid., 1907, xll, 11. 

(i. Ueuter : Milnchon. med. Wchnschr., 1906, Ull, 10, 778 ; Ztschr. 
f. Hyg. u. Infectlonskrankh., 1906, 11 v, 49. 

7. Benda : Berl. kiln. Wchnschr.. 1906, xllll, 989. 

8. Schmorl : Mfinchcn. med. Wchnschr., 1907, llv, 188. 
y. Wright : Boston. Med. and Surg. Jour., 1909, clx, 539. 
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acterized by an irregular, corrugated or crinkled thick- 
ening of the wall, showing small pits and sometimes 
minute, aneurismal sacculations. Often the bases of 
these small aneurisms were so thin that thev transmitted 
light. There was no calcification except in one instance, 
but rather a rubber}', pliable thickening. In four cases 
the arch of the aorta was the seat of large aneurism 
formations. 

The valves showed the same rubbery thickening wlien 
extensively involved, and occasionally there were cres- 
centic lines of whitish yellow thickening on the endo- 
cardium of the ventricle beneath the valves. 

Microscopically these aortas showed even a more char- 
acteristic appearance than they did to the naked eye. 
The intima presented various grades of thickening, due 
to the heaping up of cells of the connective-tissue type, 
but there were no marked degenerative changes and no 
calcification. The principal alterations were present in 
the media. Here there were, in the great majority of 
instances, areas of necrosis in which both muscular and 
elastic elements were completely destroyed, while with 
occasional giant cells accumulations of small round cells 
and plasma cells were sometimes arranged about the 
ne(Totic areas. Usuallv blood-vessels, surrounded bv 
these same types of cells, were seen penetrating from the 
adventitia far into the media toward the thickened 
intima. In other instances the media was the seat of 
old scar-like areas containing blood-vessels and the con- 
nective tissue was richly infiltrated with plasma cells and 
small round cells. In such places the elastic fibers of the 
media, as could be shown by Weigert and Verhoif stains, 
were entirelv destroved and the adventitia and thickened 
intima were connected bv the vascularized scare. In the 
oldest lesions the media was represented simply by 
slightly cellular bundles of connective tissue. The adven- 
titia likewise was the seat of definite changes. Here the 
connective tissue was increased; collections of small 
round cells were present, situated especially about blood- 
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vessels, the arteries were frequently the seat of an exten- 
sive endarteritis and the walls of the veins were thick- 
ened. 

In three cases in which the valves themselves were 
studied microscopically this process was seen to extend 
to within a short distance of their attachments At the 
fibrous ring there was increase in connective tissue, 
and blood-vessels could be seen extending from this re- 
gion, while into the thickened valve near them accumula- 
tions of small round cells and plasma cells infiltrated the 
fibrous tissue of the ring. The valves themselves were 
thickened bv the formation of fairlv cellular connective 
tissue, and near the bases, in two instances, the valves 
were infiltrated with clusters of small round cells and 
plasma cells. 

From this brief description it may be seen that the 
lesions in the aorta in these cases were quite characteris- 
tic of aortitis as it has been described by others. The 
process, moreover, could be traced along the wall of the 
aorta to the aortic cusps and, though, by reason of their 
structure, one could not expect to see the same t}^e of 
lesion in the valves, still it was possible to determine that 
certain of the features characterizing mesaortitis were 
present here. The extension of blood vessels and groups 
of small round cells and plasma cells from the fibrous 
ring into the base of the leaflet, as well as the presence of 
small groups of these cells in the substance of the valve 
itself, was quite striking in at least once case, and, 
though this is not, by any means, sufficent to character- 
ize the lesion in the valves as one of a specific nature, 
still it does suggest that the agent which produced the 
chronic inflammatory and proliferative changes in the 
wall of the aorta had some part in the disease of the 
aortic valve. 

It is quite evident, too, that lesions of the aortic valve 
accompany mesaortitis with great frequency, for in an- 
other series of thirty-seven cases of mesaortitis, in which 
special attention was paid to the lesion in the aorta. 
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chronic aortic endocarditis with insufficiency occurred 
thirteen times, or in 35.1 per cent. 

In the series of twenty-one cases under consideration 
all but three of the subjects presented definite signs of 
aortic insufficiency during life. In one case, a man who 
died shortly after admission to the hospital from epi- 
demic meningitis, no cardiac murmurs were heard, and 
in two other instances only apical svstolic murmurs 
were noted at the physical examination. Most of the 
individuals were middle-aged or young. In 17 cases 
In 11 cases, or a little over half the number, there was a 
definite history of syphilis or syphilitic lesions (gum- 
mata) were discovered at autopsy. In the remaining 10 
cases the possible occurrence of syphilis was not noted 
in the history. 

Although a history of rheumatic fever was obtained in 
a few instances, it was, on the whole, rather conspicuous 
by its absence. In 8 cases it was stated positively that 
the patient had not had rheumatism; in 3 cases there 
had been "rheumatic pains," and in 3 cases there was a 
definite history of rheumatic fever. In 6 cases the his- 
tory was not taken with sufficient accuracy to determine 
whether or not the patients had had rheumatism. 

To determine the relative importance of the associa- 
tion of mesaortitis with aortic insufficiency it was neces- 
sary to compare these twenty-one cases with all the other 
cases of chronic aortic endocarditis, and particularly 
with those cases which were associated with endarteritis 
deformans and calcification of the aorta. 

Including the above group, 76 cases of chronic aortic 
endocarditis were found in the 930 autopsies. 

In twenty-one of these cases the aortic valves were 
affected in combination with the mitral or tricuspid 
valves, and frequently an aortic insufficiency was com- 
])ined with mitral stenosis or mitral insufficiency. In 
most of these 21 cases the disease occurred in young peo- 
ple and in a large proportion the disease could almost 
certainly be ascribed to rheumatic fever. Since this 
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group of i*ns?es in which there are combined lesions of 
the mitral, aortic and often tricuspid valves is perfectly 
familiar, the subject needs no further discussion. Suf- 
fice it to sav that the aorta in even' instance was smooth 
and delicate in appearance, so that the possibility that a 
sclerosis might have had some effect in bringing about 
the lesion of the aortic valve is effectuallv excluded. 

In the remaining thirty-four cases of chronic aortic 
endocarditis in which there was no mesaortitis, the aorti'' 
valves alone were affected and showed changes varying 
from a moderate thickening to a marked thickening, 
stiffening and calcification. In all but nine of the cases 
there was sclerosis of the root of the aorta, consisting of 
patches of yellow thickening of the intima wliich often 
showed degenerative change and calcification. Fre- 
quently the calcification was ver\' well marked. The 
lesions were not confined to the root of the aorta, but 
often were much more advanced in the thoracic and 
especially the abdominal portion. In most instances tlie 
patients were elderly individuals; twenty-two, or 66.6 
per cent., were over 50, and twenty-eight were over 40 
years of age. In one instance the age of the patient was 
not given. 

The condition noted in this group of cases is so famil- 
iar and is found so frequently in autopsies on old men 
and women that it needs scarcely any comment. Clifford 
Albutt,^® contrary to the opinion which is often ex- 
pressed, has stated that aortic insufficiency is not essen- 
tially a disease of old age and that it is of rather excep- 
tional occurrence in the decay of life. The present rec- 
ords are in accord with this view, for in only four of the 
thirty-four cases, or 11.9 per cent., were there signs of 
aortic insufficiency during life. In two of tliese cases 
there was calcification of the aorta. One of the cases, 
which occurred in a man aged 46 who had had syphilis, 
has been placed in this group, though the exact type of 

U). Alllnitt. CIIfr»»rcl: System of Medicine, Diseases of the Aortic 
Valves. 
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sclerosis of the aorta is doubtful, owing to the fact that 
no tissue was preserved for microscopic study. The aorta 
showed areas of calcification, which is so unusual in 
mesaortitis that, without more definite knowledge, the 
case cannot be considered as belonging to the cases of 
mesaortitis. In one other case no cardiac murmurs were 
heard during life, the patient lived but a short time 
after admission to the hospital, but at autopsy there was 
found a markedlv dilated heart and rather extensive 
thickening of the aortic valves. The aorta showed ad- 
vanced calcification. From the extent of the aortic 
lesion it seemed very probable that if the heart had 
been examined before the break in compensation the 
murmurs of aortic insufficiency might have been pres- 
ent. 

As might have been supposed, however, systolic mur- 
murs, heard with varying intensity either at the apex or 
base of the heart, were common in this group and oc- 
curred in thirteen cases. It will thus be seen that, while 
thickening, stiffening and calcification of the aortic 
valves frequently goes hand in hand with calcification of 
the aorta and endarteritis deformans, these changes sel- 
dom gave rise to true aortic insufficiency. 

In the accompanying table the cases of chronic aortic 
endocarditis are tabulated and show definitely the com- 
j)arative frequency of the combination of aortic insuffi- 
ciencv and mesaortitis. 

ft 

AORTIC INSUFFICIENCY AND MESAORTITIS 

Rheumatic 
EDdarterltis Fever, Etc. 
Mesaortitis DeformaDH (Combined 

(Pure Aortic (Pure Aortic Aortic 

Endocarditis). Eudocartitls). Endocarditis). 

Aortic insufficiency 18 4 21 

Chronic aortic endocarditis 

without signs of aortic 

Insufficiency 3 30 00 

Total 21 34 21 

It may thus be seen that of the 43 cases of true aortic 
insufficiency giving symptoms, 18, or 41.8 per cent., were 
associated with mesaortitis, and of the 22 cases of aortic 
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insufficiency uncombined with lesions of any of the other 
valves 18, or 81.5 per cent., were associated with mesaor- 
titis. 

It is a matter of common knowledge that syphilis is 
an important factor in the etiology of aortic insuffi- 
ciency, but until recent years it has been difficult to 
prove this matter satisfactorily and to determine in 
exactly what proportion of cases tlie condition could be 
ascribed to syphilis. Siehe and Saathoflf^^ have recently 
called attention again to the frequent association of 
syphilis and aortic insufficiency. In 7 cases of aortitis 
luetica which they report aortic insufficiency was pres- 
ent in 6. Albrecht" believed, too, that s^'philis is the 
most important cause of aortic insufficiency. Citron,*^ 
investigating this same point, obtained a positive Was- 
sermann reaction in ten out of sixteen cases of aortic 
insufficiency, or in G2.6 per cent. Investigations on this 
point are now being made, but at the present time the 
number of cases studied is too small from which to draw 
conclusions. 

The practical bearing which such findings have on the 
treatment of these cases of pure aortic insufficiency be- 
comes at once apparent ; for, though one cannot hope to 
cure the aortic lesion, still the process may perhaps be 
arrested and the progress of the disease of the aorta 
influenced by the vigorous use of antisyphilitic treat- 
ment. 

SUMMARY 

In these statistics it mav be seen that aortic insuffi- 

i/ 

ciencv imassociated with disease of the other valves is 
rare after the fifth decade, and that it is seldom asso- 
ciated with that type of arteriosclerosis known as endar- 
teritis deformans. The majority of cases of uncompli- 
cated aortic insufficiency (81.5 per cent, in the present 
series) are associated with a characteristic type of sclero- 

11. Siehe and Saatboff: MUnchen. med. Wchnschr., 1906, Ull» 
20.10. 

12. Albrecht: MUnchen. Med- Wchnschr., 1906. llil, 332. 

13. Citron : Berl. kiln. Wchnschr., 1908, xl, 2142. 
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sis termed mesaortitis. The involvement of the valves 
takes place probably by direct extension of the process 
along the wall of the aorta to the aortic valves. Syphilis 
is certainly the commonest cause of this type of sclero- 
sis.^* 

342 South Fifteenth Street. 

ABSTRACT OF DISCUSSION 

Dr. Richabd C. Cabot, Boston: Since Dr. J. H. Wright 
called attention to the presence of spirochetes in the aorta of 
five cases of heart disease postmortem, we have been able to 
identify during life some cases similar to those to which Dr. 
Longcope has called attention. Some patients with heart dis- 
ease, particularly of aortic disease, without a history ■ of 
rheumatic or pyogenic infection, but with a history of syph- 
ilis and a positive Wassermann reaction in the blood, do re- 
spond to antisyphilitic treatment better I think than one 
would expect such patients to respond to the ordinary 
type of treatment with rest, digitalis, purgation and cardiac 
stimulation. In other words, in cases which we believe to be 
the result of syphilitic infection, pushing the iodids and mer- 
cury gives better results than could be obtained under the 
ordinary treatment. This is a point of great practical value. 
We should push antisyphilitic treatment in all these cases of 
n on -rheumatic cardiac disease in which there is a history of 
syphilitic infection, especially if the Wassermann reaction is 
obtained. 

Db. Allen A. Jones, Buffalo, N. Y.: In the clinical history 
of these cases, was there any record of chest pain or anginal 
pain? In a recent case I studied, a man of 46 had syphilis 
and shortly before death he gave a positive Wassermann re- 
action, but there was no history of aortic insuflSciency. He 
had two severe attacks of angina pectoris and died during the 
third attack. 

Dr. Warfield T. Longcope, Philadelphia: The point made 
by Dr. Cabot is an important one and the probability is that 
many of these patients would be much benefited by anti- 
syphilitic treatment. The patient whose case I reported had 
severe substernal pain and one or two definite attacks of an- 
gina. That, of course, is common in this type of cases on ac- 
count of the involvement of the coronary arteries. 

14. Since the completion of this work Collins and Sachs have re- 
ported the results of their study of the Wassermann reaction in 
cardiovascular disease. In 12 out of 13 cases of aortic Insufficiency 
they obtained a positive reaction. In contrast to these findings only 
1 of the 7 cases of dlffase endocarditis affecting the mitral valve 
gave a positive result. They point to the Importance of 8yphlli.«i as 
a cause of aortitis Insufficiency and emphasize the value of anti- 
syphilitic treatment In such cases. 
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Any condition bringing about macroscopic or micro- 
scopic clianges in an organ must of a necessity be ac- 
companied by disorders of the normal function of that 
organ. On the other hand, there are some functional 
disturbances of the body and its organs, collectively and 
individually, which so far as we know are unaccom- 
panied by any microscopic or macroscopic alterations 
of structure. Investigators interested in this particular 
field are devoting more and more attention to the func- 
tional consequence of organic disease. We are not con- 
tent now simply to make a clinical diagnosis of a con- 
dition, but we demand to know what physiologic change 
is brought about by the morbid process we are studying. 
When it is recalled to what extent the literature has 
been enriched by the reports of investigators, in regard 
to testing the function of various organs, the publica- 
tions pertaining to methods for determining disturbed 
hepatic function seem insignificant. The nervous and 
cardiovascular systems have been systematically studied ; 
the lungs have received some attention; the stomach, the 
intestines and the kidneys are claiming their quota of 
experimental and clinical work, and functional tests for 
all are described, confirmed and constantlv used bv the 

• F'rom the private laboratory of Dr. John H. Miissor. 
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foremost clinicians. Yet, despite the inestimable ad- 
vantages which we have derived from some of these tests, 
we seem to know of none we can call to our assistance 
to aid us in diagnosing cases of functional disturbances 
of the liver. 

Investigators there have been who claimed to have 
found clinical tests for such conditions, but one by 
one these have fallen into oblivion for want of con- 
firmation. The following may be cited as illustrations : 

The toxicity of the urine was thought by Bouchard^ 
to be an indication of hepatic insuflSciency. Schapiro,'-^ 
in studying the question of prognosis in liver cirrhosij^, 
stated that he found a more rapid output of strychnin, 
given in medicinal doses, in liver cirrhosis than normally. 
He also states that he found glycosuria followed 200 to 
250 gm. of sugar given in the form of fruit preserves to 
cirrhotics, a fact which he did not properly interpret, 
and to which I shall refer again. Schwarz^ eight years 
later, made some experiments based on Minkowski's ob- 
servations that after liver extirpation lactic acid appeared 
in the urine. He gave 15 gm. sodiura-lactate and de- 
termined the time of the appearance and the amount of 
lactic acid. Schwarz found that cirrohsis and functional 
disturbances did not affect the output, but that the lactic 
acid appeared later than normally, and concludes that it 
may be explained on mechanical rather than on chemical 
grounds. 

The most marked advance on our knowledge of the 
subject we owe to Strauss,* who approached the question 
from three points of view : 

1. Detoxicating process. 

2. Protein metabolism. 

3. Carbohydrate metabolism. 

1. Detoxicating Process. — He observed an increase of 
fatty acids in the urine of cirrhotic patients. Munk 

1. Bouchard : Quoted by Strauss, Deutsch. med. Wchnschr.. 
1901, pp. 757 and 786. 

2. Schapiro: St. Petersburg, med. Wchnschr., 1891, p. 241. 

3. Schwarz : WIen. med. Wchnschr., 1899, p. 1754. 

4. Strauss: Doutsch. med. Wchnschr., 1901. p. 757. 
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some time before had found that the toxicity of a soap 
solution was two and one-half to three times as great 
when it was injected into the great body veins as it 
would be if it were injected into the portal veins, owing 
to the detoxicating action of tlie liver. Based on this 
report, Strauss gave 20 gm. sodium butyrate in 8 cases : 
5 cirrhosis, 2 carcinoma and 1 chronic obstruction of the 
common duct. In 6 cases he found increase of fattv 
acids, in 1 of carcimona and in 1 of obstruction, no in- 
crease; but he lays no importance on this, as the same 
was observed in fever, lead-poisoning and diabetes. He 
regards the test as valueless. 

2. Protein Meiabolisrn. — With protein metabolism he 
liad no definite results, and he believes that the studv of 
the relation of urea to total nitrogen is worthless as a 
test. 

3. Carbohydrate Metabolism. — This part of his study 
was based on the research of Sachs," who, working under 
Strauss' direction, found that in frogs, after extirpation 
of the liver, there was a lessened tolerance for levulose, 
but not for dextrose, galactose and arabinose. Sachs 
made some clinical experiments and found that healthy 
individuals, as well as diabetics, stood levulose better 
than dextrose, whereas in liver diseases the tolerance to 
the same amount of levulose was verv much diminished. 
In a later paper Sachs® showed that only the liver was 
able to form glycogen from levulose, the muscles having 
no such property, so that it was fair to assume that 
alteration in hepatic function would be expressed in a 
diminished tolerance for levulose. 

Strauss followed up this very broad hint in 87 cased, 
58 of the subjects being healthy as to their liver, clinic- 
ally, and 29 hepatic cases. Of the latter, 26, or 90 per 
cent., showed levulosuria, while of the healthy subject^ 
() showed levulosuria, giving, a percentage of 10. Strauss 
thinks that this 10 per cent. en*or — one might call it — 

5. SachB : Ztschr. f. kiln. Med.. 1899, 38, p. 87. 
G. Sachs : Ztschr. f. kiln. Med., 1900, 41. p. 434. 
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may possibly be no error, as there was no way of know- 
ing, apart from clinical study, whether there was any 
latent disease of the liver or not. In fact, 2 subjects were 
drunkards, and suflfering from obesity and gout; 1 had 
pneumonia (Rosenberger^ found levulosuria to occur 
quite frequently in this condition) showed chronic fever, 
1 anemia from gastric hemorrhage, and 1 had some 
hepatic congestion secondary to mitral stenosis. 

In the cases of liver disease not showing levulosuria 
1 was atrophic cirrhosis with severe diarrhea interfering 
with absorption of levulose; the second was acute cho- 
lecystitis of two days' duration ; and the third was a cyst 
of the liver. 

Furthermore, Strauss found two cases of diabetes 
showing levulosuria, which is remarkable, as ordinarily 
diabetics excreted more dextrose after levulose ingestion. 

Unlike most observers advancing a new idea, Strauss 
says that not too much weight should be placed on the 
test alone, but that a final diagnosis should be made 
only after careful weighing of the data derived from 
clinical and laboratory examinations. He made eight 
observations with 150 gm. cane-sugar and found once 
glycosuria, four times levulosuria, once saccharosuria 
and two negative. 

In 20 liver cases he found alimentary dextrosuria but 
once, which is in marked contrast to the French ob- 
servers, who found it quite a usual occurrence. This 
discrepancy is best explained by the fact that these men 
used cane-sugar as a test instead of dextrose (see Scha- 
piro^). DeHaan®, in fact, reported 29 cases studied with 
regard to the assimilation of glucose and found 18 pos- 
itive and 11 negative, but his own statement of having 
used 150 gm. of cane-sugar, and only in doubtful cases 
having recourse to the polariscope, robs his paper of any 

7. Rosenberger: Deutscb. med. Wchnschr.. 1906, p. 994. 

8. De Uaan : Arch. f. Verdauungskr., 1898, iv. 4. 
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scientific value. Lupine* shares this view, ana in his 
article he contributes one case of liver disease showing 
alimentary levulosuria. 

Bruining^® studied 21 hepatic cases with levulose, sac- 
charose and glucose. Of the 12 cases studied with levu- 
lose, he found 10 (all cirrhosis) positive and 2 negative. 
Of these two, one was carcinoma of the stomach and 
liver, with absence of free hydrochloric acid and much 
lactic acid, which he thinks interfered with absorption 
of levulose; the other case was one of cirrhosis. Here, 
then, in 11 cases of cirrhosis he found 10 positive with 
levulose, or 90 per cent., corresponding exactly with 
Strauss' figures; and Bruining lays great stress on the 
importance of this test. With saccharose, it might be 
stated, he got 13 positive glucose reactions. He hints at 
the future possibility of diagnosing liver diseases by the 
way various sugars are utilized, and reports cases, one 
beginning cirrhosis, one of catarrhal icterus, and one in 
which there was no alimentary glycosuria or levulosuria, 
but after saccharose there appeared glycosuria in all 
three. He does not explain this apparently strange 
phenomenon. 

Baylac and Arnaud" in the same year at the French 
medical congress, held in Toulouse, made a report on the 
clinical value of alimentary levulosuria, based on the 
study of 23 liver cases. Of these 21 showed levulosuria, 
or a percentage of 91 positive reactions. Of 20 cases 
presenting no symptoms referable to the liver, they 
found alimentary glycosuria in 7, or a percentage of 35, 
which is in marked contrast to the 10 per cent, of Strauss. 
Baylac and Amaud guardedly add, that as these appar- 
ently liver-healthy cases occurred in hospital patients, it 
may be that there was some derangement of hepatic 
function, which would account for some of the reactions. 

0. Lupine: Semalne m4d., 1901. p. 105. 

10. Bruining: Berl. kiln. Wchnschr., 1902, No. 25. 

11. Baylac and Arnaud: Compt. rend. Congr. franc, de. m^d. 
Toulouse, 1902, 11, 08. 
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Landsberg^^ fj^^ ^g^t year gives his experience with 21 
cases of liver disease, only 9 of which or 43 per cent. 
gave a positive result. 

Table 1. — Levulosubia in 21 Hepatic Cases (Landsbebg) 

Disease. No. cases. Pos. 

Carcinoma 4 1 

Cirrhosis 11 4 

Hypertrophic cirrhosis 2 2 

Congested liver 1 

Icterus after calculi 1 

Chronic obstruction of common bile-duct... 2 2 

. 21 9 

To prove his point regarding the futility of levulose 
as a test, he gave levulose to seven healthy persons. He 
obtained positive results in four, and concluded that 
Strauss probably took far-advanced cases for his series, 
in which a collateral circulation had been established, 
and that in this way there was rapid entrance of levulose 
into the blood and urine. On these seven cases he makes 
the rather bold assertion that as the test is positive in 
health, it has no value clinically, adding that he be- 
lieves idiosyncrasy plays more of a role in alimentary 
levulosuria than does functional disease of the liver. 

Although hardly bearing on this subject, an observa- 
tion of Samberger^^ has some significance. Briefly 
stated, Samberger endeavored to prove that the urobil- 
inuria seen so often in syphilis was of hepatic origin, 
and selected as his vehicle levulose as recommended by 
Strauss, with results in accordance with Strauss, Sachs 
Bruining and others, i. e., urobilin was present in those 
cases which showed levulosuria. 

In 1904 Chajes^* collected all reports on alimentary 
levulosuria published up to that time, adding 21 normal 
cases, showing only one positive levulose reaction. He 
includes in his table 16 cases published by Ferannini 
with 11 positive reactions or 69 per cent. Of 84 re- 
ported cases of clinically diseased livers, Chajes found 
86 per cent, showing alimentary levulosuria; of 99 sound 

12. Landsberg: Deutsch. med. Wchnschr.. 1903, p. 563. 

13. Samberger : Arch. f. Dermatol, u. Syph., 1903, p. 80. 

14. Chajes: Deutsch. med. Wchnschr., 1904, p. 696. 
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as to their liver, 15 per cent, showing alimentary levu- 
losuria. He concludes the former is about the percent- 
age of alimentary levulosuria. 

Von Halasz" criticizes Strauss' work, as he thinks 
that the patient might have had a low assimilation limit 
for all sugars, but he confirms Strauss^ observations and 
those of other writers. Von Halasz thinks the test of 
great service in deciding between cirrhosis and other 
conditions, and states that normally 100 gm. levulose 
rarely causes levulosuria; a positive result therefore 
speaks for the presence of a diffuse and consequently 
severe disease of the liver, especially indicative of cir- 
rhosis. 

The method of examination adopted in this series was 
as follows: Xo food was given the patient after the 
evening meal. The patient voided his urine at a stated 
hour the next morning, after which, on a fasting stom- 
ach, lie was given 100 gm. of levulose dissolved in 500 
c.c. tea or water according to taste, the whole amount 
being taken within fifteen minutes. At the termination 
of each hour thereafter, for four consecutive hours> the 
urine was collected in four separate bottles, after whicii 
breakfast was eaten. It was impossible in some in- 
stances to obtain urine each hour, in which case collec- 
tions every two hours had to be resorted to. Each spec- 
imen of urine, including that passed before the begin- 
ning of the test, was examined separately by the Fehling, 
Nylander, Seliwanoff, and fermentation tests, and the 
combined urine with the exception of the urine before 
the ingestion of levulose, by the above tests, and in 
addition by Rosin's method and by the polariscope. 
As tlie nimiber of cases increased the spectroscopic 
examination was omitted. Despite the criticism lately 
directed against the Seliwanoff reaction by Borchardt,^* 
I regam the test as a very useful one, and so far in 
my experience the disturbing factors mentioned by 

ir>. Von Halfisz: WIen. kiln. Wchnschr., 1908, p. 37. 
16. Borchardt: Ztschr. f. pbys. Chem., 1908, p. 241. 
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him have not been met with. Reliance was not placed 
on this reaction alone, and the presence of levulosuria 
was accepted as certain, only when there was reduction 
of the Fehling's and Nylander solutions, fermentation 
with yeast, a positive Seliwanoff test, and left rotation 
with the polariscope. 

In performing the Seliwanoff test care must be taken 
not to confuse the rose tint obtained with many urines 
by boiling with hydrochloric acid, with the typical color 
reaction due to levulose. Jn the first instance the shade 
of red is very light, and fades away entirely on standing 
or on cooling, while the color in the latter case is a dark 
magenta red, clouding the entire specimen of urine and 
deepening on standing or on rapid cooling. The color 
due to levulose persists for days and there is deposited 
on the bottom of the test-tube a dark red precipitate. 

The cases reported in this paper number thirty-two, 
and most were seen in the private practice of my chief. 
Dr. Musser, and in his wards at the XJniversity and Pres- 
b}i:erian hospitals. Additional cases were furnished me 
by Dr. Alfred Stengel, Dr. James Tyson, Dr. D. P. 
Woods, Dr. E. J. G. Beardsley, Dr. J. H. Musser, Jr., 
Dr. W. Taylor Cummins, and Dr. M. Solis-Cohen, to 
all of whom I wish to acknowledge my great indebted- 
ness. 

In the first ten cases the tolerance for glucose and 
saccharose in addition to levulose was tested, but this 
necessitated so much inconvenience on the part of the 
patients that it was omitted in the remaining twenty- 
two cases. I believe, nevertheless, that in all instances 
in which alimentary levulosuria can be demonstrated, the 
tolerance for glucose and saccharose should be deter- 
mined, since there may be, in certain individuals, a nor- 
mally low assimilation limit for all sugars. 

In hepatic disease, after 100 gm. of levulose, the sugar 
usually appears in the second-hour specimen, after which 
time it either varies in degree or is absent entirely from 
the succeeding portions of urine. Strauss has already 
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observed this phenomenon. The appearance of levnlo-io 
is tardy and of short duration in eases in which the liver 
is but moderately affected ; it is, however, rapid, intense 
and prolonged in cases of profound alteration, so that 
alimentary levulosuria may perhaps be regarded as an 
early symptom of hepatic disease (cf. Baylac and 
Amaud*^). 

I was unable in the majority of iiistances to confirm 
the diagnosis by postmortem examinations, so it was im- 
possible to control the extent of the hepatic lesion, but 
judging from the clinical course of the individual case-^, 
I believe the inference to be drawn from the earlv or 
late appearance of levulosuria, as stated above, is cor- 
rect. 

As will be seen from a studv of the table, all of the 
cirrhosis patients exhibited alimentary levulosuria, the 
early appearance coinciding with severe disorders and 
the tardy appearance with the clinically mild affections. 

One case (Xo. 3) of marked fatty degeneration 
(autopsy) showed levulosuria in the first hour. 

All of the six subjects of hepatic enlargement due to 
chronic passive congestion assimilated 100 gm. of levu- 
Jose easily. In these cases the tolerance was of consider- 
able assistance in arriving at a proper diagnosis. 

One patient with ovarian cyst (Xo. 26; operation) 
had certain symptoms of cirrhosis, but showed no ali- 
mentary levulosuria, and at operation the liver was found 
to be apparently healthy. 

Levulose was given by mistake to the diabetic patient 
(Xo. 22) instead of to another patient in the same ward. 
There was a marked intolerance, which is the more re- 
markable as diabetics are supposed to utilize levulose 
well (Kiilz,^' etc.). 

Alimentary levulosuria was present in one case (Xo. 
27) of catarrhal cholangitis in which a cirrhosis could 
not be excluded. 



17. Ktllz : Quoted by von Noorden, Ilandbucb der Patbologie des 
Stoffwcchaels, 1907, II. 53. 
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Table 2. — Lbtulobubia in 32 Patients 
(100 Gm. Sugar Administered in Each Case) 



Form of 
Cases. Sugar. 


1 


-Excretion by houra 
2 3 


4 


Diagnosis. 


1 Levulose . . . 


— 





+ + 


+ 


Cirrhosis 


Glucose 


. 


+ 


+ + 







Saccharose . 


. 













2 Levulose . . . 


. + 


+ 








Cirrhosis 


Glucose 


. 













Saccharose . 


. 





+ 


+ 


(levulose test) 


3 Levulose . . . 


. + 


++ 








Fatty degenera- 


Glucose . . . . 


. 











tion 


Saccharose . 


. 













4 Levulose . . . 


. 


+ 


+ 




Cirrhosis 


Glucose . . . . 


. 













Saccharose . 


. 













6 Levulose . . . 


. 


++ 


+ + + 


+ 


Cirrhosis 


Glucose . . . . 


. 













Saccharose 


. 













6 Levulose . . . 


. + 


+ + 


+ 


+ 


Cirrhosis 


7 Levulose . . . 


. + 


+ 


+ 


+ 


Cirrhosis 


8 Levulose . . . 










+ 


Cirrhosis 


9 Levulose . . . 


. + + 


+ 


+ 




Cirrhosis 


10 Levulose . . . 


. + 








+ 


Cirrhosis 


11 Levulose . . . 


. + 


+ + 


+ 


+ 


Cirrhosis 


12 Levulose . . . 


. + 


+ 


+ + 





Cirrhosis 


13 Levulose . . . 


. + 


+ + 


+ 





Cirrhosis 


14 Levulose . . . 


. + 


+ + 


+ 





Cirrhosis 


15 Levulose . . . 


. + 





+ 


+ + 


Cirrhosis 


16 Levulose . . . 


. + 


+ + + 


+ 





Cirrhosis 


17 Levulose . . . 


. 


+ 


+ 





Cirrhosis 


18 Levulose . . . 




4- 


+ 


+ 


Cirrhosis 


19 Levulose . . . 


. 




+ 





Cirrhosis 


20 Levulobe . . . 


. 


+ 


+ + 


+ 


Cirrhosis 


21 Levulose . . . 


. + 


+ + 


+ 


+ 


Cirrhosis 


22 Levulose . . . 


. + 


+ -f 


+ + + 


+ 


Diabetes 


23 Levulose . . . 


. 











Myocarditis 


Glucose 


. 











with second- 


Saccharose . 


. 











ary hepatic 
congestion 


24 Levulose . . . 


. 











Tricuspid insuf. 


Glucoso .... 


. 











with hepatic 
congestion 


25 Levulose . . . 


. 











Chronic Pass. 


Glucose 


. 











cong. Myo- 


Saccharose . 


. 











carditic Ne- 
phritis 
Ovarian cyst 


^26 Levulose . . . 


. 











Glucose 


. 













Saccharose . 


. 













27 Levulose . . . 


. 


+ + 


+ + 


+ 


Catarrhal Chol- 
angitis. Cir- 
rhosis (?) 


28 Levulose . . . 


. 









Chronic Pass. 
Cong. Myo- 
carditis 


29 Levulosse . . . 


. 











Chronic Pass. 
Cong. Nephri- 
tis 


30 Levulose . . . 


. 





0. 





Nephritis. Chr. 
Pass. Cong. 


31 Levulose . . . 


. 











Syphilitic Cir- 
rhosis (?) 


82 Levulose . . . 


. 





+ 


+ 


Carcinoma of 


Glucose 


. 











Gall bladder 


Saccharose 


. 
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aUMMABT 
DIAGNOSIS. TOTAL. POSITIYB. NBOATIVE. 

CIrrhoBis 20 20 

Cirrhosis ( ?) Syphilitic 1 1 

Fatty Degeneration of Liver 1 1 

Chronic Passive Congestion 6 6 

Catarrhal Cholangitls-Clrrhosls (?)..! 1 

Carcinoma of Gall-Bladder 110 

Ovarian Cyst 1 1 

Diabetes Mellltus 1 1 

Total 32 24 8 

Percentage Positive Reaction 75 

Percentage Positive Reaction In Cirrhosis 100 

Percentage Positive Reaction In Chronic PassIvc Congestion.. 
Percentage Positive Reaction In Disease of Liver, Blle-Dncts 

and Gall-Bladder 07 

Percentage Positive Reaction In Non-Hepatic Disease 12.5 

The one patient (No. 31) with supposedly syphilitic 
cirrhosis utilized levulose perfectly. The clinical diag- 
nosis was at first carcinoma of the liver, but was later 
changed to the one given in the table. 

Patient 32 (carcinoma of the gall-bladder) excreted 
levulose in the last two hours following ingestion of the 
same. 

CONCLUSIONS 

1. Alimentary levulosuria is almost a constant phe- 
nomenon in chirrhosis of the liver. 

2. The early or late appearance of levulose may be re- 
garded as a sign of severe or mild hepatic disease. 

3. Alimentary levulosuria is a useful aid in diagnos- 
ing between cirrhosis on the one hand and chronic 
passive congestion on the other. 

4. A study of the hepatic function with glucose and 
with saccharose in addition to levulose is to be desired, 
inasmuch as there may be an individual intolerance to 
carbohydrates. 

5. While not indicative of any specific organic lesion 
of the liver, alimentary levulosuria is most frequently 
observed in cirrhosis. 

248 South Twenty-first Street. 
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ABSTRACT OF DISCUSSION 

Db. De Lancet Roghesteb, Buffalo: Did Dr. Goodman find 
the reaction positive in cases of mixed cirrhosis and passive 
congestion 1 

Db. J. R. Williams, Rochester, N. Y.: I have attempted to 
examine some cases in the way described by Dr. Goodman, 
with unsatisfactory results. Investigations of this sort may 
easily be carried on in an endowed hospital, but sometimes 
they are not practicable in private practice. For example, 
levulose costs about 80 cents an ounce, making the cost of a 
single examination about $2.50, obviously a prohibitive cost 
to the general practitioner. I have attempted to carry out 
the test using honey instead of levulose; honey contains ap- 
proximately 50 per cent, of levulose. My experience with it 
is too limited, however, to enable me to express an opinion 
as to its value. 

Db. Edwabd H. Goodman, Philadelphia: It was impossible 
in my series of cases to control the clinical diagnosis by 
autopsy, 80 I can not say just how extensive the hepatic 
lesion was. I obtained levulose from Schering & Glatz of 
New York, one pound coating $1.60. 



INDICANUBIA AND ITS SIGNIFICANCE 



JUDSON DALAND, M.D. 

ProfeMor of Clinical Medicine at tbe Medico-Cbirurgical College, 
and Physician to tbe Medico-Chinirgical Hospital 

PHILADELPHIA 



iBdicanuria is the presence in the urine of a percept* 
ible quantity^ more than a mere trace^ of the indoxyl 
sulphate of potassium, of which the chemical formula is 
C8HeNKS04. It is derived from anaerobic bacterial 
putrefaction of proteids. 

Indol is first produced, and, at the time of absorption, 
is converted into a soluble indoxyl, which, in the juices 
of the body, unites with a base, usually potassium, and 's 
excreted in the urine as indoxyl sulphate of potassium. 
Normally, from 5 mg. to 20 mg. of this substance are 
excreted daily; abnormally, from 50 mg. to 150 mg. 

Numerous tests, most of which I have examined, have 
been ofiEered for the determination of the presence of 
indican. The solution of the neutral or basic subace- 
tate of lead, commonly employed to clear the urine, is 
not without disadvantage. Sometimes it removes a por- 
tion of the indican ; occasionally it renders the detection 
easy. As an oxidizing agent a 1 per cent, solution of 
potassium chlorate is to be preferred to the solution of 
chlorinated soda, because of the instability of the latter. 

The test for indican which is advised is as follows : 

To 10 c.c. of filtered urine add one drop of a 1 per 
cent, solution of potassium chlorate; then add 5 c.c. of 
chloroform, and lastly 10 c.c. of pure hydrochloric acid 
of a specific gravity of 1.19. Thorough mixing is ob- 
tained by repeatedly and slowly pouring from one test- 
tube to another. The indigo thus set free is dissolved in 
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the chloroform, to which is imparted a blue color. The 
maximum coloration is secured in ten minutes. When 
large amounts of indican are present, more potassium 
chlorate will be required. 

Clinically, a quantitative idea of the amount of indi- 
can present may be obtained by noting the depth of the 
blue color of the chloroform. Salkowski, Strauss and 
others have devised methods by which the quantity of 
indican may be estimated, but most clinicians employ 
the qualitative method. The presence of a faint bluish 
discoloration of the chloroform may be viewed as normal 
or as possessing no importance. If the urine contains 
iodid the chloroform will be colored violet, which color 
may be removed by adding three drops of a 5 per cent, 
solution of sodium thiosulphate. Certain observers have 
noted that indican is usually absent in normal children 
under five years of age. Indican may be constantly 
present in large, moderate or small quantities, or only 
occasionally present during certain hours of the day or 
certain days of the week or month. In order, therefore, 
that the presence of indicanuria be not overlooked it is 
necessary to obtain urine for examination at different 
times during the day or week, or under conditions pro- 
duced by variations in food, exercise, or during the pres- 
ence of one of the most marked symptoms of this affec- 
tion, as for example, headache. Indican is often detected 
in the urine passed after supper (care being taken to 
instruct the patient to empty the bladder before begin- 
ning the meal) and may be absent at all other times. 
Occasionally it may be necessary to modify the articles 
of food composing the supper, so as to make it a test 
meal. The urine first passed on arising and retiring, as 
well as that taken from a twenty-four-hour specimen, 
should always be examined. Sometimes indican is ob- 
served only after the ingestion of certain articles of food, 
or combinations of food, which may be indigestible, un- 
suitable or in excess. It must always be remembered 
that, owing to an idiosyncrasy, certain patients suffer 
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acute indigestion with marked toxic symptoma, when 
they partake of certain foods or combination of foods 
which may for others be digestible. 

Clinically, indicanuria may be mild or severe, acute, 
chronic^ or recurrent^ and occurs as an independent affec- 
tion or as a complication of other diseases. The severe 
forms of intestinal toxemia simulate cholera and may 
cause death in less than one week. 

Indicanuria is significant of the absorption of the 
products of putrefaction, which putrefactive material is 
usually situated in the gastrointestinal tracts but under 
exceptional circumstances may be in other parts of the 
body. It is well known that during putrefaction, phenol, 
cresol, fatty acids and gases, and other substances are 
elaborated, in addition to indol, skatol or methyl indol. 
The test for indican is so simple and the test for 
other putrefactive products so diflBcult that gradually 
indican has assumed the position of an indicator of the 
absorption, not only of indoxyl, but in addition any one 
or any combination of the bodies produced by the de- 
composition of proteids. 

Indicanuria may be absent when proteid decomposi- 
tion is present if absorption is prevented^ and it is con- 
ceivable that intestinal toxemia occurs in the absence of 
indicanuria. 

Indol is a volatile aromatic substance of fecal odor, 
crystallizing in white glancing crystals, is practically in- 
soluble, and as it passes through the mucous membrane 
it is converted into soluble indoxyl and is carried by the 
portal blood to the liver, where it becomes indoxyl sul- 
phate and later the indoxyl sulphate of potassium. 
When indican appears in the general circulation it is 
excreted as such by the kidneys. 

Jaffi states that the subcutaneous injection of indol is 
followed by the appearance in the urine of large quan- 
tities of conjugated indoxyl compound. Herter main- 
tains that indol is only moderately toxic to man and that 
small doses may produce frontal headache, mental irrita- 
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bility^ insomnia and mental confusion, and that the con- 
tinual absorption of enough indol to yield a constant 
strong reaction of indican in the urine is capable of in- 
ducing symptoms of neurasthenia. Skatol is supposed 
to act as does indol. 

Phenol is extremely poisonous, but phenol-sulphate is 
non-toxic. Phenol is usually coexistent with indican 
and is increased and decreased in like manner, the prin- 
cipal exception being in anemia and cachexia, in whicti 
indican is increased and phenol is decreased, and in 
hunger, in which phenol is increased and indican is de- 
creased. Cresol is supposed to act as does phenol. 

During proteid decomposition of fatty acids, such as 
formic, acetic and propionic, are formed, and also cer- 
tain gases, such as carbon dioxid, hydrogen, marsh gas 
and sulphuretted hydrogen. These acids are probably 
but moderately toxic in the quantities in which they 
exist under ordinary conditions; but it must not be for- 
gotten that small quantities of sulphuretted hydrogen 
are extremely poisonous. On one occasion I administered 
per rectum sulphuretted hydrogen, which produced sim- 
ultaneously rapid, intermittent, weak pulse, collapse, de- 
lirium, and a slight odor of this gas in the breath. These 
symptoms vanished in a few moments. 

It is not improbable that in certain cases unknown or 
undiscoverable toxalbumins are formed which may be 
peculiarly poisonous even in very small quantities. No 
exact knowledge exists as to the precise manner in which 
the body protects itself from the poisonous compounds 
produced during proteid decomposition, but it is believed 
that such an influence is exerted by the cells of the liver 
and intestinal mucous membrane. Baumann was able to 
demonstrate that the liver contains a larger amount of 
ethereal sulphates than does the blood. Clinically, indi- 
canuria occurs more readily when the hepatic function is 
disturbed than when this organ is normal. Indicanuria 
not infrequently exists without symptoms. Occasionally 
putrefactive bodies are produced that are but slightly 



86 

toxic, and certain individuals possess an inherited or 
acquired immunity, while others are peculiarly suscept- 
ible to very small quantities of these bodies. As it is 
unsafe to assume, in the light of our present knowledge, 
that indicanuria produces no harm when symptoms are 
absent, prudence dictates the prevention of its forma- 
tion. 

The conditions which favor indicanuria are numerous 
and demand attention. Morbid conditions of the teeth, 
mouthy oropharynx, nose and sinuses connected there- 
with, in their relation to the production of indol, possess 
an importance which is far too little recognized. Not 
infrequently the buccal cavity contains much decompos- 
ing material, together with many micro-organisms, both 
fermentative and putrefactive. The odor often suggests 
decomposition and examination may reveal abscess of 
the gums, pyorrhea alveolaris, with soft, flabby, con- 
gested and contracted gums, forming numerous cavities, 
in which pus and food may be retained under conditions 
peculiarly favorable to decomposition. A* similar con- 
dition may arise from the long-continued presence of 
food between the teeth, especially when there is irregular 
dentition or caries. Occasionally in the enlarged crypts 
of diseased tonsils decomposing cheesy material may be 
found and suppurative rhinitis or sinusitis is not uncom- 
mon. When such conditions of the oropharynx, nose or 
sinuses exist it is manifest that food, even during masti- 
cation and before deglutition, may become infected and 
putrefaction begin. 

Many causes favor the production of indol, such as 
simple excess of proteids from gormandizing; insufficient 
mastication or insalivation and too rapid eating; any 
condition paralyzing or lessening gastric, intestinal or 
colonic peristalsis, or retarding the onward progress of 
the gastrointestinal contents or interfering with the nor- 
mal secretions of the stomach, intestines^ pancreas or 
liver, etc. It is evident, therefore, that indicanuria is to 
be expected in gastrointestinal or colonic atony or paral- 
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ysis os well as in relaxation of the abdominal wall, pro- 
ducing gastroptosis or enteroptosis. Again, hernia, ileus, 
appendicitis, local or general, acute or chronic peritoni- 
tis and pyloric or intestinal stenosis, constitute condi- 
tions favoring the growth of putrefactive bacteria. 

The absence, diminution or excess of hydrochloric 
acid^ by producing indigestion and fermentation, favor 
the production of indol. 

Indicanuria has been observed in diarrhea, in associa- 
tion with indigestion, gastritis, enteritis, colitis, ulcera- 
tion or obstruction of the small or large intestines, chol- 
era, dysentery, Addison's disease and inanition. The 
deep importance of the recognition of indicanuria as a 
complication in typhoid fever I emphasized in 1904, in 
a communication read before the Pennsylvania State 
Medical Society. 

Constipation may exist without indicanuria, but is 
exceptional. Normal feces, the product of normal digetr 
tion in a normal individual, may remain in the colon an 
undue length of time without toxicity. Acute attacks 
of indigestion with furred tongue, offensive breath, con- 
stipation, mental and physical depression and headache, 
familiarly known as *T[)iliousness*' or congestion of the 
liver^ are usually associated with indicanuria, and, in 
many instances^ are examples of acute toxemia due to 
absorption of products of decomposition of the intes- 
tinal contents. It is more than probable that minor 
attacks of toxicity occur without well-marked symptoms. 
Recurring attacks of simple hepatic congestion, due to 
toxic poisoning, interfere with the normal excretion of 
bile, which in turn incites intestinal indigestion, fermen- 
tation and putrefaction, thus preparing the way for a 
similar attack on slighter provocation. In the course of 
months a chronic congestion of the liver is produced, 
aggravated by recurrent attacks of acute congestion, and 
thus, if the toxemia be moderate, in the course of years 
the clinical picture of hepatic cirrhosis may be devel- 
oped. 
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Excessive formation of indol has been observed in 
various morbid states of the liver^ with or without jaun- 
dice^ in diseases of the pancreas, as well as in suppur- 
ative and gangrenous conditions of other parts of the 
body, as, for example, in empyema, gangrene or abscess 
of the lung and perityphlitic abscess; and has also been 
observed after the administration of turpentine or 
creosote. 

Having thus far treated of indican as an indicator of 
toxemia, let us now turn to the various effects of toxemia. 

Acute attacks of toxemia are frequently associated 
with dark-colored urine showing hyperacidity, high spe- 
cific gravity, indicanuria and skatoluria, or moderate 
albuminuria and choluria, cylindroids and a few hyaline 
tube casts. As the toxemia increases in frequency and 
intensity, or becomes chronic with exacerbations, the 
albuminuria and cylindruria increase, and eventually, 
in consequence of long-continued irritation of the kid- 
neys produced by the excretion of chemical irritants, 
resulting from intestinal putrefaction, chronic intersti- 
tial and parenchymatous nephritis develop. In the early 
stages, under appropriate treatment, these abnormal 
constituents in the urine disappear; again, in mod- 
erately severe cases, three, four or five years may elapse 
before this result is obtained. 

The circulation in the blood of the derivatives of 
putrefaction absorbed from the intestines produces vary- 
ing degrees of anemia, which, as a rule, is of the chlo- 
rotic type, and in long-standing and severe cases this 
anemia may become so extreme as closely to simulate the 
clinical and blood picture of pernicious anemia. The 
poison causes a rapid loss of hemoglobin and a slow loss 
of erythrocytes, but does not materially interfere with 
the leucocytes. 

The circulation in the blood of these toxic substances 
at irregular intervals over a period of many years may 
cause the development of arteriosclerosis from direct 
action on the walls of the vessels. In a number of cases 
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the oonclufiion was irreaifitible that this was the cause of 

arteriosclerosis. 

The relationship of indicanuria to the nervous system 

is varied and most interesting. Several cases of neuro- 
retinitis^ associated with persistent and marked indican- 
nria^ have gradually subsided and then disappeared, 
when this chronic poisoning was prevented ; and in like 
manner, neuralgia or inflammation of other nerves have 
been produced. Occasionally pains in various parts of 
the body^ due to intestinal toxemia^ have been errone- 
ously ascribed to rheumatism or gout. One of the com- 
mon symptoms of acute or chronic intestinal toxemia is 
headache^ either mild or severe, usually frontal, although 
it may be in the vertex or occiput The duration varies 
from a few hours to a few days and may occur at inter- 
vals of two or three days, or as many weeks or months. 
An intermittent headache from this cause may continue 
unrecognized for months, and in one instance has been 
endured for seventeen years. Intestinal toxemia is as 
frequent a cause of headache as errors of refraction. 
Several examples of persistent insomnia, chiefly due to 
putrefactive poisoning, have come under my observation 
during the past decade. Certain individuals are pecu- 
liarly susceptible to minute quantities of putrefactive 
poison; this peculiarity has been especially observed 
among neurasthenics, in this respect resembling the 
well-known idiosyncrasy to alkaloids, such as atropin, 
etc. Chronic intestinal toxemia may induce or compli- 
cate cases of neurasthenia. It is not improbable that one 
of the reasons for the favorable results obtained from 
the use of a milk diet in treatment of neurasthenia is the 
incidental removal of an unrecognized toxemia. 

Again, intestinal toxemia is a common complication 
of the various forms of mental diseases as seen at the 
Philadelphia Hospital, and occasionally it is the cause or 
complication of certain cases of epileptiform convul- 
sions. The favorable course of many cases of pulmonary 
tuberculosis is interrupted by attacks of intestinal tox- 



90 

emia, and has been more frequently obeenred since the 
treatment of tnbercnlosis by large quantities of milk and 
eggs has become more generaL The diagnosis of this 
complication is absolutely necessary for success in trest- 
ment of tuberculosis where a specific diet^ suitable for 
the indiyidualy should be substituted for the one in more 
general use. Putrefactive poisoning aggravates catar- 
rhal inflammations of the respiratory tract and the rec- 
ognition and removal of this complication is frequently 
followed by a marked amelioration of symptoms, and in 
like manner certain cases of bronchial asthma are greatly 
benefited. Eczema, pruritus, acne rosacea, and mal- 
odorous perspiration and breath have been observed in 
association with indicanuria. 

Intestinal toxemia is a common disease in itself and a 
frequent complication of many diseases; its removal is 
very frequentiy followed by remarkable and prompt ame- 
lioration or disappearance of many distressing symptoms. 

317 South Eighteenth Street. 

ABSTRACT OF DISCUSSION 

Db, Heinbich Stern, New York: The pathologic signifi- 
cance of urinary indican, or rather indoxyl- sulphuric acid, 
has been grossly exaggerated. True, there ensues an in- 
creased production of indoxyl compounds in cholera, Addison's 
disease, obstructive affections of the small intestines, etc, 
but this does not justify us in ascribing to them toxic 
qualities, and to maintain that they stand at the foundation 
of a number of pathologic conditions. Of course, the indoxyl 
compounds have no direct relationship to so -called pyorrhea 
alveolaris, they are neither its cause nor its result. The 
indoxyl compoimds are normal urinary constituents and we 
find them in small amounts in every human urine, except In 
that of new-bom and breast-fed infants. Indoxyl is even 
contained in the renal secretion of infants who obtain besides 
human milk also some cow's milk and even in these instances, 
it occurs in the absence of any digestive disturbances what- 
soever. Increased amounts of indoxyl as found in the urine 
allow of but one interpretation, namely, that we are con- 
fronted with some form of tryptic perversion. Some observers 
hold that the trypsin of the pancreatic secretion induces or 
favors the production of indoxyl. Their contention is based 
on two facts, viz.: the tryptic quality as regards decomposi- 
tion of the ingested proteid material, and the decrease of 
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urinary indoxyl in case of an oocluaion of the pancreatic 
duct. Clinical experiments and obserrations, however, have 
demonstrated to mj satisfaction that in the majority of 
instances of so-called indicanuria, we have to deal with an 
insufficiency of tryptic function and, consequently, with abnor- 
mal putrefactiye processes and the augmentation of the intes- 
tinal bacterial flora. While it is, of course, possible that an 
indicanuria may occur with a process like pyorrhea alyeolaris 
while it is even possible, although it has never been proved, 
that perverse intestinal putrefaction may stand in some more 
or less remote relationship to pyorrhea alveolaris, we have 
no business to maintain that one of the accidental products 
of such putrefaction, the indoxyl, is the true causative agent 
of this or of any other affection. We must not forget that 
pyorrhea alveolaris is an exceedingly progressive, chronic affec- 
tion, and that indicanuria, that is the excessive excretion 
of indoxyl compounds, is essentially an acute, or at least, a 
limited occurrence. Is it possible that the rather ephemeral 
indicanuria will give occasion to the enduring pyorrhea? The 
same contention holds good with all other affections which, 
at one time or another, have been accused of having excessive 
excretion of indoxyl as their causative factor. The indoxyl 
compounds are not toxic in themselves, so far as we know, 
fchey are of more or less accidental occurrence, and may point 
to an occlusion of the small intestine with a decrease of tryptic 
function and an increase of bacterial activity. Everything 
else belongs to the realm of speculation. Moreover, I wish 
to direct attention to the fact that indoxyl occurs not only 
in the urine of camiverous but also in that of herbiverous 
Animals. As a matter of fact, it is present in the urine 
of some of the herbivora in much larger quantities than 
in any of the camivora. It occurrs in enormous amounts 
in the urine of the horse, from which we obtain it for 
experimental purposes. It may also be prepared from the 
urine of the dog, but, in my experience it is purer when it is 
derived from horse's urine. In the latter, it is present in 
larger proportion than in that of cattle. The reason for this 
seems to be the large cecum of the horse which permits ad- 
ditional and more complete disintegration of the ingested 
material. Indoxyl does not occur in the urine of the rabbit, 
as a general rule, but I have found it therein in the presence 
of artificially induced obstipation. While indoxyl appears in 
the urine in larger amounts after a diet rich in animal food, 
it never attains pathologically that proportion in the human 
being which is normally present in the urine of the horse. 
This evinces, I dare say, that animal food and the ensuing 
putrefactive processes, in herbivorouB animals at least, are 
not the only source of indoxyl compounds and that vegetable 
ingesta and fermentative processes may give rise to indican 
production. I have employed for some time the potassium 
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ehlorate-chloroform-liydrochlorie acid test advocated by Dr. 
Daland for clinical work. 

Db. Hkztbt R. Habbowkb, Chicago: The subject under dis- 
cussion appears to be unquestionably the entering wedge to 
even more important and vital studies. Dr. Daland has 
rightly emphasized the significance of indicanuria and its im- 
portance as an etiologic factor in disease. A point which I 
wish to emphasise, however, is the close relation between in- 
dicanuria and diseases of the mouth and teeth. As a matter 
of fact, mouth symptoms are among the first manifestations 
of those disturbances due to or associated with indicanuria 
and its causes. Acid saliva, pyorrhea and affections of the 
alveolar process are almost invariably accompanied by indi- 
canuria. The pioneer work in this particular line of Dr. 
Eugene S. Talbot of Chicago proved this assertion. Acidemia 
is also frequently found associated with indicanuria; I do not 
refer to the acidosis of diabetes. In a series of several hun- 
dred uranalyses the average acidity was increased consid- 
erably, varying from 10* to 276®, the normal degree of acidity 
being from 30® to 40**. Each degree represents the amount of 
N/10 sodium hydrate required to neutralize 100 cc of urine. 
The number of acid units (and, by the way, this is an im- 
portant factor recently suggested by Dr. A. L. Benedict of 
Buffalo) varied from about 8,000 to 350,000 in twenty-four 
hours, 40,000 being approximately the normal. In 83 per 
cent, of these cases indican was present to a greater or less 
extent, those cases showing an excess of indican always giving 
a marked increase in acidity. A number of cases showing 
indigo red instead of indigo blue all evidenced a tremendous 
acidity. In 81 per cent, of this series the urea index was 
diminished an average of one -half; in one case in which the 
acidity reached 220 and indican was abundant the percentage 
of urea was only 0.4 (2.8 gm. in twenty -four hours). About 
one-third of these cases showed casts. Summing up these 
facts it will be seen that indicanuria is practically always 
associated with an excessive elimination of acid substances in 
the urine and a marked decrease in the amount of urea, two 
very important findings. I believe that the condition of 
acidemia or diminished blood alkalinity is of far greater im- 
portance than present medical opinion or the text-books 
would lead one to believe; that it is a probable cause of many 
obscure diseases and consequently deserves more extended 
attention and thorough investigation. Further, the reduction 
of this condition of excessive acidity by the judicious use of 
suitable remedies brings with it a speedy and decided amelio- 
ration of many indefinable 01s. 

Dr. Riohabd C. Cabot, Boston: After using the test for 
indican for a long time in different clinical conditions, I have 
given it up and I would advise others to give it up. We 
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sometimes get an increase of indican in the urine in path- 
oiogie conditions, of course; but in such case the nature of 
the pathologic condition present is much more obviously in- 
dicated Irom the clinical side. Indicanuria gives us no diag- 
nostic or therapeutic indication. What was the relation of 
indicanuria and indican production to the diseases Dr. Daland 
mentioned ? 

Dr. Allen A. Jones, Buffalo: I think that Dr. Daland has 
mentioned two points in particular that are worthy of our 
consideration. The first is that normally from 25 to 50 grams 
of indican are excreted in twenty-four hours; whereas, ab- 
normally from 50 to 150 are excreted. So I believe that it 
should be routine work to estimate the amount of indican ex- 
creted in twenty-four hours. The indican test has been em- 
ployed in my laboratory for many yean, using the qmtlitative 
but not the quantitative test. It may be that by using the 
quantitative test one may arrive at some definie clinical con- 
clusions. So far as the qmtlitative test is concerned, very 
little attention is paid to it at the present time in a routine 
way except in the laboratories. Years ago an attempt was 
made to associate indicanuria with a definite condition of the 
stomach, a diminution of the amount of hydrochloric acid in 
the gastric contents; in my series of 160 cases, I could not 
prove any definite relation between the amount of secretion of 
hydrochloric acid and indicanuria, which was found with and 
without any diminution in the amount of hydrochloric acid in 
the gastric contents. 

So far as can be gained from Dr. Daland's paper, we can 
come to but one general conclusion, i, e., indicanuria is merely 
an evidence or symptom of a toxemia, and this toxemia may 
come from a variety of conditions. It is not associated with 
any definite pathologic condition in the body, or in other 
words, any definite disease. 

Dr. Anthony Bassleb, New York: My experience is con- 
firmatory of Dr. Jones' statement concerning the relationship 
existing between states of gastric juice secretion and indi- 
canuria. It is generally taught that the regular association 
with indicanuria is a low state of gastric juice secretion, but 
this is not always so. A marked indicanuria may exist with 
excess stomach secretion. Clinically speaking, I do not think 
that the indicanuric conditions are only produced by hypo- 
chlorhydria and anachlorhydria, but believe that the intestinal 
conditions called indicanuria often cause depression of the 
secretory apparatus of the stomach, for by the direct treat- 
ment of the intestinal condition its effects on the stomach are 
often mitigated or removed. I regret that Dr. Daland did 
not have time to describe his test, and I wish he would add 
whether the use of the solution he advocates will also give 
the uroresin reaction, which to me is just as important as 
indican. 
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Db. Jin>80N Daland, Philadelphia: I think that Dr. Jones' 
understanding of indicanuria is the correct one, namely that 
it is simply an indicator of the absorption of putrefactive sub- 
stances, a certain toxemia. Much benefit is derlTed from the 
study of the presence of indican in the urine. To me, at least, 
it has been of great seryice. Indicanuria serves to aggravate 
certain conditions. To show this, I recall two cases of retinitis 
under the care of a skilled ophthalmologist, who found that 
the condition was toxic. Indican was present in the urine in 
large amounts. By successfully treating the indicanuria the 
patient made a good and rapid recovery from his retinitis. 
We can always take exceptions to clinical evidences; but clin- 
ical evidence is necessary because we are not in a position to 
offer experimental evidence. I have had the opportunity of 
watching the renal secretions under many conditions in asso- 
ciation with indicanuria, and I have observed its disappearance 
followed by a clearing up of the evidences which msJce some 
believe there is an involvement of the kidney. I desire to re- 
peat that indican itself is not a substance capable of pro- 
ducing any material interference with health; but in those 
conditions in which there is the continued presence of a large 
amount of indican I have found associated evidences of dis- 
orders of various parts of the body which, in my opinion, 
were due to the formation in the intestine of toxic substances 
of different kinds which I am unable to differentiate. There- 
fore, I use this test as a rough clinical method; when indi- 
canuria is present, by causing the removal of the indican 
from the urine we improve the patient very materially. This 
is merely a clinical contribution. I was especially glad to 
hear Dr. Harrower speak of the condition of acidemia or 
diminished blood alkalinity. 



TEOPICAL DISEASES— AMEEICA'S OPPOR- 
TUNITIES AND OBLIGATIONS 



JAMES B. Mcelroy, m.d. 
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The race for empire from its beginning has suffered 
more from disease and pestilence than from the imple- 
ments of war. This fact has furnished many examples 
of stimulation to medical research. None is more strik- 
ing than that given to the study of the diseases of warm 
climates as a result of the struggle of the nations for 
the possession of the tropics. 

The close of the nineteenth century found the work 
of the colonizing powers practically at an end, in that 
nearly all of the available territory of the earth had 
been entered on and occupied. With these acquisitions, 
however, the mother countries realized that their work 
had but begun. To bring these great tracts of earth 
under the dominion of civilization, to develop their 
abundant resources, to give peace and prosperity to 
their fertile soils, they wisely realized that another foe 
had to be conquered — realized that they must learn the 
causes, nature, and means of prevention of the diseases 
which have always formed the greatest barrier to the 
colonization of these countries. 

On August 27, 1897, after ten years of laborious re- 
search, under the most disadvantageous circumstances, 
success crowned the efforts of a hero and scientist — a 
success which well might inspire his poetic nature to 
sing: 



(« 
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This daj relenting Ood 

Hath placed within my hand 
A wondroos thing; and Ood 

Be pralaed. At HU command 

Seeking His secret deeds 
With tears and toiling breath 

I find thy canning seeds, 
O mililon-mnrdering Death. 

I know this little thing 
A myriad men will save. 

O Death, where Is thy sting. 
Thy victory, O Grave?' 



a»» 



The discovery of Ross that the mosquito is the inter- 
mediate host of the malarial parasite, and its confirma- 
tion and extension by other distinguished scientists may 
be said to have stimulated renewed interest in the on- 
slaught on tropical diseases. 

With the dawn of the twentieth century we see spe- 
cial institutes established and commissions formed and 
sent out for the study of these diseases. At the close 
of the first decade of this work^ which has resulted in 
epoch-making discoveries which vie with those of Jen- 
ner and Pasteur; at this meeting, whesn the American 
Medical Association is honored by the presidency of 
Colonel Gorgas, it seems not inappropriate to speak of 
"Tropical Diseases and America's Opportunities and 
Obligations" toward the same, notwithstanding the fact 
that the subject has been dealt with in several excellent 
addresses recently. 

Sir Patrick Manson has pointed out that the "pecu- 
liarities of tropical diseases are etiologic rather than 
pathologic.'^ Passing those conditions, such as insolation, 
heat-syncope, siriasis and tropical neurasthenia, which 
are the direct result of climatic and meteorologic influ- 
ences found in warm countries, certain diseases are 
encountered which are the result of toxic substances 
taken in with the food, peculiar to these climates. As 
example of these may be mentioned ergotism, lathyrism, 
pellagra^ and possibly beriberi. 

It has also been customary to include, conventionally, 
in the list of tropical diseases certain bacterial infec- 
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tions, such as Malta fever, bubonic plague, leprosy, 
bacillaiy dysentery and cholera, because here are found 
social and hygienic conditions which are conducive to 
their prevalence. These diseases, however, can flourish 
in any climate and, therefore, have no real claim to 
be regarded as strictly tropical diseases. 

The most important factor which determines the geo- 
graphic distribution and limitation of tropical diseases 
is the fact that "certain pathogenic agents either re^ 
quire high atmospheric temperature for their successful 
passage from host to host or require an animal interme- 
diary which flourishes only in high temperatures" 
(Manson). As examples of the former may be men- 
tioned uncinariasis, amebic dysentery and certain para- 
sitic skin diseases; of the latter, malaria, trypanosomia- 
sis, African tick fever, filariasis, yellow fever and possi- 
bly dengue. 

While this fact of high temperature is found at its 
best in the tropics, these diseases are by no means con- 
fined to the equatorial zone, extending around the earth 
between the tropics of Cancer and Capricorn. The same 
condition is found in subtropical regions, and in the 
temperate zone during the summer season. Our increas- 
ing knowledge of these diseases is demonstrating their 
prevalence in these regions. 

So keen has been the interest ; so great have been the 
achievements in tropical diseases during the last dec- 
ade, that it will manifestly be impossible for me to do 
more at this time than to call attention to some of the 
more important advances which have been made in this 
domain of medicine. 

The report of the hitherto unsuspected occurrence of 
pellagra in the United States has excited widespread in- 
terest here in this disease, which has proven and still 
proves a veritable scourge in Italy and other European 
countries. In these countries pellagra is described as a 
chronic disease characterized by an erythematous exan- 
them, gastrointestinal phenomena and nervous and 
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psychic disturbances. It is generally regarded as an 
intoxication due to the using as food the products of 
unsound Indian com. "Possibly the specific toxic prod- 
ucts are formed by the action of some bacterium on 
maize which has been cut while immature and stored 
in damp condition " (Novy). In view of the extensive 
use of the proverbial *^oe-cake" as food in the South, 
it is rather surprising that pellagra should have so long 
escaped the notice of physicians. The report of its 
endemic occurrence in Alabama^ North Carolina^ South 
Carolina^ Georgia, Mississippi, Florida and Texas, 
makes the study of the disease a matter of great im- 
portance. 

Notwithstanding the immense amount of work which 
has been done on beriberi, the specific cause of the dis- 
ease remains unknown. The micro-organismal and food 
theories each still have their advocates. It may be 
noted that Frederick Pearce, from clinical and patho- 
logic observations on epidemics of beriberi and epi- 
demic dropsy in Calcutta and Howrah, strongly sug- 
gests the identity of these diseases. 

The clinical syndrome which is commonly known as 
dysentery has been shown to be due to three distinct 
diseases; amebic dysentery, due to EntamoBba histo- 
lyiica; bacillary dysentery, due to Bacillus dysenterice 
(Shiga, Flexner and Kruse) ; and catarrhal dysentery, 
due to the action of one of several bacteria which pro- 
duce a catarrhal condition of the large intestine 
(Strong). This knowledge has furnished the basis for 
the more intelligent prevention and treatment of these 
diseases. 

Studies on Malta or Mediterranean fever have shown 
that this disease, capable of producing an immense 
amount of invalidism, has a wider distribution than 
was formerly supposed. Mainly through the researches 
carried on in 1904-05-06 by a commission appointed 
under the auspices of the Eoyal Society of London, our 
knowledge of the disease has been distinctly advanced. 
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It has been shown that the Micrococcus melitensis is 
constantly present in the blood of patients suffering 
from the disease; that it escapes from the body chiefly 
throngh the nrine; that it is found at times in the 
urine of perfectly healthy individuals. It has also been 
demonstrated that domestic animals (chiefly goats) are 
frequently infected and that the disease is largely if not 
entirely acquired by the use of the milk of these ani- 
mals aa food. A distinct advance in the therapy of the 
disease has been claimed by Bassett-Smith from the use^ 
in chronic cases^ of a vaccine prepared from cultures of 
the organism isolated from the spleen during life. 

The march of the *1)lack death" has advanced 
throughout the civilized world, and at the beginning 
of this decade we see it lodged in Asia, Africa, Europe, 
Oceania, North and South America. Fifty-one coun- 
tries of these continents have been infected and mil- 
lions of lives have been destroyed. Hence it is that the 
brilliant achievements with respect to the conveyance 
of the Badlltis pestis should rank with the epoch-mak- 
ing discoveries of this period. 

Bannerman has pointed out that Simond in India 
was the first to suggest the flea as the carrier of the 
disease. His work, however, was discredited by the 
first plague commission. Captain Liston, an assistant 
to that commission, seeing the possibilities of this 
theory, continued investigations along this line, so 
that when the second plague commission was sent out 
in 1905, this method of transmission seemed the most 
worthy of investigation. Their carefully planned ex- 
periments and painstaking execution of the same have 
resulted in the following conclusions: 

1. ^'Pneumonic plague is highly contagious, but be- 
ing rare (less than 3 per cent, of all cases) plays a 
very small part in the spread of the disease. 

2. ^^Bubonic plague in man is not infectious and is 
entirely dependent on the disease in the rat. 
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3. "The infection is conv€yed from rat to rat, and 
from rat to man, solely by means of the rat flea. 

4. "Plagne is usually conveyed from place to place by 
rat fleas brought by people in their baggage or on their 
persons'' (Bannerman). 

The outbreak of plague on the Pacific coast in 1907 
was suppressed by the efficient work of the United 
States Public Health and Marine-Hospital Service un- 
der the direction of Dr. Bupert Blue. Still, in view of 
the difficulties in certain areas attending the destruc- 
tion of rata and rat fleas, the question of protective in- 
oculation against plague has been the subject of ex- 
tensive investigations. The researches of Strong in 
Manila has resulted in the production of a vaccine 
from attenuated plague bacilli which promises to be 
of great practical importance. 

One of the most far-reaching results which has come 
about as a result of the increased interest in tropical 
diseases is the importance which attaches to protozool- 
ogy and hehninthology as fundamental medical sciences. 

The researches of Laveran, Theobald Smith, Coun- 
cilman, McCallum, Boss, Dutton, Novy and others 
stimulated men like Calkins, Minchin, Stiles, Mesnil, 
Nuttall, Schaudinn, and Grassi to study more carefully 
the protozoa. Great principles have been announced, 
the influence of which on medicine it is difficult to esti- 
uLate. 

By study of these organisms Hertwig has been able 
to announce the Kern plasma relation theory, Gold- 
schmidt the chromidial apparatus, Schaudinn the nu- 
clear dimorphism — ^theories and principles which offer 
much toward the elucidation of the long vexed questions 
of the physiology and pathology of the cell. Weissman's 
doctrine of the immortality of the protozoa has been 
overthrown by the fact that sexual reproduction is neces- 
sary at some period of the life cycle to rejuvenate these 
organisms "depressed'' by vegetative activity or other- 
wise. 
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A knowledge of these life cycles has been shown to 
be necessary for a proper classification of these organ- 
ifims> and has established close relations between phyla 
heretofore supposed to be widely separated. 

Of greater importance in so far as tropical diseases 
are concerned are the results of the study of protozoa 
and helminths as pathogenic agents. Indeed, Sir Pat- 
rick Hanson has said that in the study of tropical di- 
seases ^^the student^s attention is confined almost en- 
tirely to protozoa and helminths, to the special vectors 
or media of these organisms, to their pathologic effects, 
and to the prophylaxis and treatment of the diseases 
they give rise to." 

The observations of Losch, Kartulis, and Councilman 
and Lafleur had long ago established the etiologic rela^ 
tionship of amebas to a characteristic form of dysen- 
tery prevalent in tropical and subtropical regions and 
frequently associated with abscess of the liver. These 
observations have been confirmed by numerous observers. 
Much confusion, however, has existed as to the nomen- 
clature and taxonomic position of these organisms, and 
even some skepticism as to their pathogenicity. Cassi- 
gandro and Barbigallo had shown that the amebas oc- 
curring in man and fresh water amebas presented su£5- 
cient difference to justify placing the former in a sep- 
arate genus — entamoeba. 

In 1902 and '03 Schaudinn from morphologic ana 
biologic differences, as well as from their effect on ani- 
mals, was able to separate them further into two spe- 
cies — Entamceba coli, a harmless commensal of the in- 
testinal tract, and Entamceba histolytica, the pathogenic 
agent of amebic dysentery. In 1904 Stiles summarized 
the various views as to the relationship of disease and 
amebas found in the intestine of man justifying the 
nomenclature of Schaudinn for those who believe in a 
hamJess and pathogenic species. In 1908 Craig, after 
a most exhaustive study of the subject, wholly confirms 
the views suggested by Schaudinn. 
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It mu8t be noted that there are still some observers 
who hesitate to accept the division of the entameba into 
pathogenic and non-pathogenic forms. These differ- 
ences of opinion would seem to emphasize the desira- 
bility of rdying on the full life cycle of these organ- 
isms under natural conditions rather than morphologic 
differences observed in vitro for purposes of classifica- 
tion. 

Among the most interesting advances of this period 
are the discoveries which have removed trypanosomiaais 
far beyond the mere economic importance which it here- 
tofore had maintained. The discovery of a peculiar, 
wormlike, actively motile body in the blood of a pa- 
tient by Forde in 1901 and named Trypanosoma gam" 
biense by Dutton stimulated investigations with respect 
to this organism as a pathogenic agent. The first result 
was the discovery of a trypanosomatic fever of man, 
which came about through the investigation of Dutton 
and Todd in 1902, under the auspices of the Liverpool 
School of Tropical Medicine. Shortly afterward th^ 
discovery, by Castillani, of this organism in the cere- 
brospinal fluid of a patient suffering from sleeping 
sickness led to the discovery by Bruce and others that 
this disease is caused by the Trypanosoma gamhiense 
and that trypanosomatic fever is the first stage of sleep- 
ing sickness. 

The Olossina palpalis has been shown to be the chief 
agent by which the organism is transmitted. In spite 
of efforts to show that the trypanosome undergoes bio- 
logic development in the tsetse fly which would be ex- 
pected from what is known of the life-history of other 
hematozoa, the insect intermediary seems to be only a 
mechanical vector. Of other advances made in trypan- 
osomiasis, the successful cultivation of these organisms 
in vitro by ^ovy and his associates is of importance as 
furnishing a method of studying these organisms. The 
early diagnosis of sleeping sickness by gland puncture 
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is of the greatest importance for purposes of prophy- 
laxis and treatment. 

The rapid spread of the disease is a striking illustra- 
tion of the ^'disseminating influence that modem travel 
and means of communication have on diseases formerly 
confined to limited areas/' Advances have also been 
made with respect to the prophylaxis and treatment of 
the disease. As a result of the work in Zambesi in 1907 
and 1908 by Allan Kinghome and B. Eustace Montgom- 
ery the following means for preventing the spread of 
the disease have been suggested — control of native move- 
mentS; segregation of cases^ removal of villages from 
dangerous zones^ clearings education of the natives, per- 
sonal prophylaxis destruction of the tsetse flies, their 
larvae and pupee. Koch further suggests the destruc- 
tion of crocodiles, inasmuch as the tsetse flies subsist 
almost entirely on the blood of these reptiles in the 
neighborhood of the lakes. Atoxyl, an anilid of metarse- 
nious acid^ supplemented by antimony, promises to be of 
service in the treatment of the disease. 

The spirochetes, a genus closely allied to the trypan- 
osomidse, have been the subject of much study both 
from the academic and practical side. The discovery 
that African relapsing fever is caused by a spiral organ- 
ism which is conveyed from one individual to another 
by means of the tick Omithodorus moubata (Murray) 
and the spirillse of American fowls conveyed by a spe- 
cies of argas, as well as the already known relation of 
a spiral organism to European relapsing fever, and its 
possible conveyance by an arachnid, raised the question 
whether or not these organisms should not be included 
among the protozoa. 

The brilliant researches of Novy and Knapp and 
Breinl would seem to clear up to some extent the con- 
fusion which has existed with respect to the spirochetes. 
It seems to have been shown that these spiral organ- 
isms^ the Spirillum duttoni, and the Spirillum recur- 
rentis are different species belonging to the bacteria and 
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giving rise to different kinds of relapsing fever in vari- 
ous parts of the world. 

These studies have aroused much scientific interest, 
as at first glance they would seem to furnish an excep- 
tion to the general law enunciated by Stales in 1901, 
that ^^those diseases which are dep^ident on insects or 
other arthropods for their dissemination and transmis- 
sion are caused by parasitic animals/' It does not seem 
condusively proven that these arthropods are biologic 
transmitters of these diseases; that they are not neces- 
sary for the development of the spirilla, as are the 
anopheles for malaria or the Stegomyia cailopus for the 
hypothetical organism of yellow fever. The work of 
Bicketts on Bocky Mountain Spotted Fever is also in- 
teresting in this connection, in addition to being a work 
of great merit. 

Malaria, of all tropical diseases, is the most wide- 
spread, the most disastrous in its effects, and the one 
concerning which our knowledge was most complete at 
the beginning of this period. Hence it is that the ap- 
plication of this knowledge in the prevention of the 
disease has attracted the most attention. It should be 
noted, however, that the introduction of eosinated 
methyl azure stain and thick dehemoglobinized smears 
have facilitated the diagnosis of malaria. Schaudinn's 
discovery of the parthenogenetic cycle of the macro- 
gametocyte in the blood of the vertebrate host fur- 
nishes a long desired explanation of the relapses which 
so frequently occur in this disease. Craig's more recent 
work on latent malaria should also be noted. 

Much work has been done in various regions on the 
epidemiology and prophylaxis of malaria. Worthy of 
special notice are the researches and efforts of "The So- 
ciety for the Study of Malaria in Italy." Professor 
Celli, in a report on this work, concludes that the cam- 
paign against malaria should include two methods con- 
currently — ^the one directed to destroy, or at least ren- 
der inoffensive, the mosquito which inoculates man with 



105 

the parasite; the other directed to destroy with specific 
means and with general means these parasites in the 
human blood. 

The recent excellent articles of Deaderick of Arkan- 
sas well present the present state of our knowledge as 
regards blackwater fever. While the results of investi- 
gators in various parts of the world seem to show the 
relation of malaria and quinin to the disease, the imme- 
diate cause of the condition which determines the in- 
creased hemolysis remains to be found out. The results 
of the researches of the medical commission of the 
United States Army to investigate the cause and mode 
of transmission of yellow fever are well known. And the 
application of this knowledge has been successful in the 
control of many outbreaks of the disease. 

The work of E. H. Eoss in Egypt, and Craig and 
Ashbum in the Philippines, would seem to indicate that 
dengue is dependent on the mosquito for its spread, and, 
therefore, another trophy is added to the war waged 
against these insects. 

It has been shown that the presence of intestinal para- 
sites has a marked influence on the mortality of other 
diseases, and the advances with respect to helminths as 
pathogenic agents are scarcely less notable than those 
with reference to the protozoa. Of the long list, time 
permits reference only to ankylostomiasis. This disease 
has been shown to be of wide distribution in all trop- 
ical and subtropical countries and wherever found is of 
the greatest importance from the economic as well as 
from the standpoint of public health. New hookworms 
have been discovered, their mode of infection has been 
determined, and much has been added to our knowledge 
of their clinical and pathologic manifestations. The 
ankylostoma duodenale has been shown to contain a 
hemolytic substance, and efficient methods of prophy- 
laxis and treatment have been worked out. With all 
this, however, the work on hookworm disease may be 
said to have only begun. 
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This short and imperfect review serves to emphasize 
the great interest which has been manifested all over 
the civilized world in the study of tropical diseases 
during the past decade; to emphasize how vital the 
thorough study of these diseases is to the progress and 
art of medicine. There is already abundant cause for 
praise of the results which have been achieved^ but it 
would seem that they are only evidence of what is to 
follow. 

Without disparagement of the work of every and 
all nations concerned, we can with pleasure note the 
prominence of the influence of English thought in this 
as in other branches of medicine, and may be permitted 
to contemplate with pardonable pride the triumphs 
of America in this field. 

The philanthropic spirit which moved the United 
States to engage in war to relieve a down-trodden peo- 
ple from the consequences of despotism was also suffi- 
cient to stimulate efforts to overcome a more formid- 
able tyrant; to free these people from disease and pesti- 
lence. The establishment of a biologic laboratory in 
Manila as a part of the government laboratory and the 
high class of work which has emanated from this lab- 
oratory have reflected great credit on American medi- 
icine. The record of ten years of sanitation in the 
Philippines, of the scientific methods by means of which 
diseases have been combated, reads like a romance and 
justifies the statement of Musgrave that ^'America has 
made Manila one of the cleanest and healthiest and 
most attractive cities under the flag.'^ 

The discoveries with respect to yellow fever by the 
commission under the auspices of the War Department 
ranks as the greatest triumph of modem medicine since 
the discovery of vaccination against smallpox. As re- 
gards the triumph of America in the canal zone, it has 
been said that "of one credit history can not rob the 
United States. Among much good and evil it must re- 
cord that it was under the American administration 
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that the knowledge and resources of modem medicine 
were applied to the hygienic redemption of the once 
noisome isthmus. Such fruits of labor in this direction 
have already been gathered that they promise to rival 
as a worthy monument of American achievement the 
canal itself/' Leigh. 

It is proper that we recognize the abiliiy, revere the 
heroism and extol the genius of those who have brought 
about these and other triumphs. The names of no 
greater heroes will be recorded in the annals of Amer- 
ican history than the names of Reed, Carrol and Lazear. 
Carlisle has said that genius is ^^infinite capacity for 
taking infinite pains/^ Measured by this Ptandard 
the work of Colonel Gorgas in Cuba and Panama must 
stamp him as a genius whom we are proud to honqr. 

While we felicitate ourselves over this foreign mis- 
sionary spirit and rejoice in the inestimable benefits 
which it has developed, we are led to inquire if the 
conditions are not such as to offer opportunities and 
impose obligations to increased activity in the field of 
home missions? If we consider only the great economic 
losses, the suffering, deaths, and race deterioration 
which amebic dysentery, malaria, and uncinariasis visit 
on this country, there can be but one answer. Unfor- 
tunately the vital statistics do not give a proper concep- 
tion of the prevalence of amebic dysentery in the United 
States. Its wide endemic occurrence is, however, well 
known through the writings of Harris, Dock, Jelks, and 
others. Professor Osier says, *1t is the most common 
variety of dysentery throughout the United States. 
It is endemic^ the cases sometimes increasing to such an 
extent as to form an epidemic." Boggs states that the 
records of the Johns Hopkins Hospital show 182 cases 
in that institution from 1889 to 1908, the vast ma- 
jority coming from the state of Maryland. He also 
points out that the large number of cases of abscess 
of the liver in the records of some southern hospitals 
would indicate its wide prevalence. The economic im- 
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portance of amebic dysentery, its chronicity, its resist- 
ance to treatment, as well as its tendency to serious com- 
plications, furnish a rich opportunity for investigation. 

The prevalence of malaria is too well known to re- 
quire discussion. Attention has often been called to 
its economic importance to a large section of this coun- 
try. Woldert has shown that it cost the state of Texas 
in 1900 in loss from labor alone $533,320. Glenn W. 
Herrick, some years ago, in writing on the effect of ma- 
laria on agriculture, has convincingly shown the enor- 
mous losses which the disease entails on the South. More 
recently Howard, in a bulletin on the economic losses 
to the people of the United States through insects that 
carry disease, estimates on a very conservative basis that 
malaria produces 12,000 deaths and 3,000,000 cases of 
fever annually. He further states : "Accepting this as 
a basis and including the loss through death, the cost 
of medicine, the loss to enterprises in malarious re- 
gions through the difficulty of securing competent labor, 
and other factors, it is safe to place the annual loss 
to the United States from malarial disease imder pres- 
ent conditions at not less than one hundred millions 
of doUars.^^ To say nothing of the physical suffering 
and deaths, the losses from this disease alone make 
that from hog cholera, Texas cattle fever, and the boll 
wevill combined look exceedingly small. The above es- 
timate of Howard does not include the retardation to 
development of certain regions on account of malaria. 
No region on earth more urgently invites the "triple 
alliance of the doctor, drainage and agriculture" than 
the great Mississippi Valley designated by one of its 
most gifted sons as "the cornucopia of the world." His- 
tory, ancient and modem, furnish ample evidence of 
the baneful influence of malaria on mental and physical 
development. 

Through the researches of the United States Public 
Health and Marine-Hospital Service, of the Porto 
Bican Commission, as well as of practitioners in the 
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endemic areas^ we have learned of the great economic 
importance of the hookworm disease. According to 
the report of Surgeon General Wyman, the recent re- 
searches of Stiles have shown that 12.6 per cent, of the 
employes of the cotton mills of the South are affected 
with uncinariasis; that of this class 13 to 18 per cent, 
of those of maternity age are in a condition which pre- 
vents them from properly nourishing babes; 5.8 to 20 
per cent, of the males of possible military age are in a 
condition which would materially decrease their mili- 
tary eflBciency; 48.1 per cent, of the children are suflfer- 
ing from an anemia-producing disease which would nat- 
urally inhibit their usual capacity for study. These 
figures serve to emphasize the truth of the statements 
of Allen J. Smith, who, writing on this subject in 1904, 
said, "All through the districts of our southern states 
infested by the American hookworm there exists a class 
of persons notorious for their unprogressiveness, lack of 
ambition, application aud effort, thin, sallow, unhealthy 
look, cadaveric appearance, and uniform poverty in the 
midst of natural fertility and plenty .'* He further 
states: "These families are usually prolific, but with 
parents of the type mentioned there are bound to arise 
numerous causes for fatality among the children. Prob- 
ably many in childhood die from direct and indirect 
effects of uncinariasis. Of those who live a large, pro- 
portion suffering in some degree short of fatality from 
the same parasite, grow up stunted in mind and incap- 
able of physical effort, without incentive, hopeless, un- 
equal to real exertion, branded as lazy and wearing the 
mark without care or shame. These pallid, spindle- 
legged, pot-bellied, and always dirty and unkempt chil- 
dren grown to manhood and womanhood may scarcely 
hope to breed a stronger race than themselves; and thus, 
generation after generation, from originally strong and 
virile progenitors, families recede and eventually die 
out.'' 
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These are but examples of the opportunities afforded 
in tropical diseases at home. To these may be added 
the menace from bubonic plague^ the eyer-constant dan- 
ger from yellow fever, and the probable endemic exist- 
ence of other of these diseases which increased knowl- 
edge is demonstrating. Our increasing commerce with 
the tropics and the better facilities for communication 
with the same must inevitably increase these opportuni- 
ties. 

It follows as a natural corollary that these present 
and growing opportunities for the study of tropical dis- 
eases must impose the obligation of affording better 
facilities for teaching them and research work in them. 
If they are of such importance as we have indicated, it 
would seem that more time should be given to them in 
the curricula of our medical schools than is at present 
devoted to them. Even with this, the time has arrived 
when to keep in the front rank of the armies which are 
moving on these common enemies to our health and 
prosperity, the obligation rests on us to follow the ex- 
amples of England, Qermany, France and other coim- 
tries in the establishment of an institute for the study 
and teaching of these diseases, Dr. E. N". Tobey, of the 
Harvard Medical School, has, in recent articles, suc- 
cessfully answered the objections which have been urged 
against this necessity. 

The need for a special institute for the study of 
tropical diseases is in no sense a reflection on the mag- 
nificent work which the Bureau of Public Health and 
Marine-Hospital Service has done and is doing. The 
sharp eye which this service keeps on our ports to pre- 
vent the entrance of exotic disease, the magnificent serv- 
ice which it has rendered in the suppression of pesti- 
lences, the importance which the hygienic laboratory has 
assumed as a center of research in contagious and infec- 
tious diseases, the pioneer work which it has instituted 
with respect to the study of leprosy amongst other 
labors, compels us to agree with Seaman when he says 
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that "the United States Public Health and Marine- 
Hospital Service is the one department of which Ameri- 
cans have most reason to feel justly proud/' 

The growing sentiment in this country of the obliga- 
tions of the federal government to the public health is 
propitious^ and this sentiment needs the fostering care 
of physicians more than any other class. The impor- 
tance which we to-day assign to tropical diseases in this 
country demands our best eflforts in the extension of the 
authority of this service and in the securing of appro- 
priations to render it still more eflBcient. 

Let us hope that these opportunities will impel the 
performance of the duties which they impose. 
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My intention is to present a very brief statement of 
the status of the senim treatment of epidemic meningi- 
tis. It is now about three years since the serum was 
first used therapeutically in this country. Gradually its 
employment has extended until now it is being used in 
Great Britain, France and Germany, as well as in the 
United States and Canada. Indeed, the Rockefeller In- 
stitute has sent supplies to India and to Jerusalem, but, 
as no reports have been received from these distant 
places, they will not be further considered at present. 

At the time of the first employment of the serum in 
this country the epidemic of meningitis had already 
receded in the East, and, although the disease spread 
westward even beyond the Rocky Mountains and was 
often very severe and fatal, yet the number of cases 
arising or being recognized in any one community was 
not large. I, therefore, view the test made of the serum 
in America as having coincided with the period of reces- 
sion of the epidemic. 

At the period of the first employment of our serum in 
Belfast and Edinburgh the epidemic was at its height; 
that is to say, it had reached its maximum development, 
from which it was tending to recede rather than to 
extend. All the evidence at hand shows that the dis- 
ease at that time had not diminished in virulence and 
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fatality, but the number of cases appearing was in a 
given time less than before. 

In Qermany, also, the epidemic was virtually at an 
end when the serum was received. In France, on the 
uther hand, the serum was available at the beginning of 
the outbreak of the epidemic which is now prevailing in 
Paris and the provinces. To the fortunate circumstance 
that Professor Calmette, on his return from the Inter- 
national Congress on Tuberculosis, carried with him to 
Lille a considerable quantity of the serum is to be as- 
cribed its prompt employment. Subsequently the Eocke- 
feller Institute sent large supplies to him, to Professor 
Netter and to Professor Boux. The reports of the 
serum treatment now appearing in French medical jour- 
nals are based chiefly on the employment of the serum 
prepared at the Eockefeller Institute. 

If, therefore, the decision of the value of the serum 
treatment was properly withheld until the opportunity 
arose to subject it to a test at the beginning of a severe 
epidemic, when the fatality is commonly at its height, 
this opportunity has now arrived in France. The out- 
look is further promising for a comparative study of 
cases of epidemic meningitis treated with the serum and 
in other ways. While the serum is being employed 
widely, apparently, in Paris and in the intense way that 
experience has indicated to be the best, namely, by suc- 
cessive injections of relatively large doses, in the prov- 
inces it is being less generally employed and it has been 
found difficult to have the intense method carried out 
by the provincial practitioners. When the reports are 
all in and the figures have been collected we may expect, 
therefore, valuable information on the value of the 
serum. 

In the meantime^ I can report to you that the excel- 
lent results obtained from the serum in America and 
Great Britain are being repeated in France. There have 
already been published reports covering 100 or more 
cases of the disease treated with the serum in which the 
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mortality will probably be less than 25 per cent. On 
the other hand, a smaller number of cases thus far re- 
ported treated by other methods have given a far greater 
mortality and one approaching 80 per cent. Moreover, 
the phenomena of diminution in severity of the symp- 
toms and reduction of the period of infection and con- 
valescence have been observed there as elsewhere. 

We may, then, consider fairly, I think, that the serum 
treatment has now been subjected to test under a variety 
of conditions, some of which were as severe as probably 
ever occur. And yet I should still advise caution in con- 
cluding that the case has been proved for the serum. 
The total number of reports of cases of epidemic men- 
ingitis treated with the serum prepared at the Bocke- 
feller Institute which I have collected is imder one 
thousand, and it obviously will take a larger number 
than that to establish its value. I wish now to present 
a tabulation which has recently been prepared based on 
712 cases of the disease in which the bacteriologic diag- 
nosis was made and the serum treatment used. In the 
first table the cases are subdivided according to certain 
age periods, and in the second the total cases of each age 
period are further subdivided according as the serum 
was injected in the three arbitrarily chosen periods of 
duration of the disease. 

TABLB 1. — Cases of ETpidemic Cbuibbbospinal Mbninqitis 
Treated with the Anti meningitis Sebum 

Cases Analyzed Accobdino to Age Qboups 

Age years. Total no. cases. Recovered. Died. % Mortality. 

1-2 104 60 

2-5 112 82 

5-10 113 95 

10-15 101 78 

15-20 107 72 

20+ 175 106 



44 


42.8 


80 


26.7 


18 


15.9 


28 


27,7 


85 


32.7 


69 


39.4 



Total. aU ages 712 488 224 31.4 

Table 1 brings out several points of interest. The 
highest mortality is shown to have occurred in the first 
two years of life. But contrarj' to the rule under the 
older forms of treatment in which the mortality was 90 
per cent., or over, in this series it was 42.3 per cent. 
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The second age period is from 2 to 5 years^ in which 
the mortality was 26.7 per cent. The third age period 
embraces children from 5 to 10 years of age and gave 
the lowest mortality of all, namely, 15.9 per cent. The 
next period extends from 10 to 15 years and gave a 
mortality of 27.7 per cent. The next period of from 15 
to 20 years showed a considerable rise in mortality, 
equaling 32.7 per cent., and the last period, embracing 
the cases of 20 years and over, gave a mortality of 39.4 
per cent. The average mortality in all the age periods 
was 31.4 per cent. 

The time allowed me is insufficient to enable me to 
enter into a detailed discussion of the figures. It is my 
intention, however, to consider them in some detail in 
the near future. A point of importance and one to which 
Dr. Jobling and I have already referred is the impor- 
tance of experience with the serum in securing the best 
results from it. If the separate large series of cases 
treated by individual observers are analyzed, the great 
discrepancy in the results as between children over 2 
years of age, young adults and adults past 20 years are 
not encountered. 

TABLE 2. — Casks of Bpidbmic CEBflBBOSPiNAL Meningitis 
Tbbatbd with the Antimbningitis Sesuh 

Cases Analyzed Accobdino to Dat of Injection 







Lst-Srd 


— — *ci 


4th-7tli 


.lUlt— -J 


Later than 7th 


;e8. Yrg. 


Bec. 


Died. 


% 


Bee. 


Died. 


% 


Bee. 


Died. % 


1-2 


16 


1 


6.8 


22 


10 


31.2 


22 


88 60. 


2-6 


24 


6 


20. 


40 


12 


28. 


18 


12 40. 


5-10 


48 


8 


15.6 


35 


6 


14.6 


17 


4 19. 


10-15 


86 


8 


19. 


23 


9 


28.1 


14 


11 40. 


15-20 


26 


17 


40.4 


25 


8 


24.2 


22 


10 31.2 


20 -t- 


36 


21 


36.8 


34 


24 


41.3 


36 


24 40. 



Totals.. 180 61 26.8 179 69 27.8 129 94 42.1 

Table 2 is instructive in bringing out the importance 
of early injections of the serum. The results in the first 
two years of life are especially noteworthy. The extraor- 
dinary figures given under the first period of injection, 
namely, in the first three days of the disease, can hardly 
be maintained. But the influence of period of injection 
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is shown by the rapid rise in mortality in the subsequent 
two periods. The rule of the effects of early injection is 
preserved in the age periods up to the period of from 
15 to 20 years, when it disappears. The discrepancy oc- 
curring in the two highest age periods cannot be wholly 
accounted for at present. The explanations which sug- 
gest themselves are that among older individuals there 
tends to be a large number of very severe^ rapidly fatal 
or fulminating cases of the disease, or that older per- 
sons are less subject to the beneficial action of the serum. 
As regards the actual proposition, it may be stated that 
adults not infrequently respond promptly to the serum 
injections by abrupt termination of the disease or ameli- 
orated symptoms and pathologic conditions. 

The total figures do not, however, fail to indicate that 
the early injections are more effective than the later 
ones, as is shown by the percentage mortality in the first- 
to-third-day period of 25.3, in the fourth-to-seventh-day 
period of 27.8, and the period later than the seventh 
day of 42.1. 

There is one consideration which I should like to 
touch on. The study of certain groups of cases of epi- 
demic meningitis, coming under one observer, indicates 
that the diagnosis can sometimes be made before the 
usual symptoms of meningeal irritation appear or are 
recognizable. The cerebrospinal fluid removed by ex- 
ploratory lumbar puncture has been, in these cases, 
sometimes clear and sometimes turbid and contained 
more or less polynuclear leucocytes and always Diplo- 
coccus intracellularis. The serum being injected im- 
mediately, these cases almost invariably were abruptly 
terminated or ran relatively a mild course. Attention 
having been drawn to the cases as being possibly exam- 
ples of epidemic meningitis because of the similarity of 
the prodromal symptoms to those of other cases diag- 
nosed later after the signs of meningeal irritation were 
plain, they ran a short and mild course after the early 
administration of the serum, while the others, which 
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served to direct the attention, having been injected later 
when the infection and inflammation were well estab- 
lished, assumed a far more severe and protracted form. 
Rockefeller Institute for Medical Research. 

ABSTRACT OF DISCUSSION 

Db. Thoicas Moboan Rotch, Boston: In my wards at the 
Children's Hospital during the last ten years, I have had on 
an average twenty of these cases each year. The children 
treated were in the first twelve years of life and I have car- 
ried out a different form of treatment during each of the past 
six years. During 1899, 1900, 1901 and 1902 no special treat- 
ment was employed and the mortality varied from 60 to 80 
per cent. During 1903, 1904 and 1905 the treatment was by 
repeated lumbar punctures and the mortality continued from 
60 to over 70 per cent. Although the lumbar punctures pro- 
duced no notable change in the percentage of deaths yet a 
certain temporary amelioration was noticed at times. During 
1906, all the children were treated with diphtheria anti- 
toxin, the doses varying from 115,000 to 144,000 units accord- 
ing to the age of the child. An analysis of these cases 
showed no especially favorable results, the mortality being 
about 80 per cent. During 1907, in connection with my work 
on the opsonic index the treatment was with the vaccines and 
the mortality still remained up to about 80 per cent. In all 
the nine years from 1899 to 1907 the mortality varied from 
60 to 80 per cent. 

From Nov. 1, 1907, to Nov. 1, 1908, the Flexner serum was 
employed and the mortality immediately fell from 80 to 19 
per cent. This lower rate of mortality has varied a little 
since Nov. 1, 1908, but has never gone above 25 per cent. 

The technic of the serum treatment in these 74 cases has 
been carried out by Dr. Charles Hunter Dunn. The amount of 
serum given varied according to the case but from 30 to 45 
c.c. at a dose was found to be safe, given daily for at least 
four days. It is seldom that too much serum is given. In one 
patient, a small baby, symptoms of cyanosis, irregular respira- 
tion and collapse occurred but the symptoms soon passed off 
and in the Dunn series only one other child was affected and 
this not seriously. 

The mistake which is most likely to be made is the giving 
of too little rather than too much. It is also a mistake to 
stop repeating the dose until grave symptoms return. The 
serum should be repeated at least once a day and in grave 
cases oftener until not only all symptoms have disappeared, 
but until the organisms are no longer found in the spinal 
fluid. Reports as to the results do not give a fair idea of the 
value of the serum treatment unless the technic is carried out 
in the most perfected way. In this series of 74 cases the 
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tMhule wfta carried out with t 
method approved hj Mezuer. 

The 16111111 treatment should not be mistnuted or giTen up 
because certain patients do not respond to It. There are two 
reuons why some individuals do not respond to the serum: 
1. Because in some cases it is probable that the senun can 
not reach certain parts of the brain infected. For instance, 
if by the inflammatory process brought about by the disease 
the foramen of Magendie has 1>een closed the organisms may 
still be active while enclosed in the ventricles where the aenun 
can not reach them or in like manner perliaps in some remote 
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cerebral sulcus. 2. It has not been proved that there are not 
ft number of strains of Diplococcua infrocetlulartt, some of 
which may be reeistaut to the serum. 

In those cases in which an individual does not respond to 
the serum, cultures from the spinal fluid should at once be 
sent to the Bockefeller Institute in order that Dr. Flemer 
should be enabled to investigate this possibility and perhaps 
later be able to increase the polyvalent property of the serum 
by including them in immunizing his horses. Analogous to 
these characteristics of the Diploooccua intracelltilarU is the 
well-known efficiency of certain strains of the lactic acid bocil- 
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lu8 and the uselessness of others on certain fermental sapro- 
phytes in the intestine. The truth of these observations has 
been exemplified in Ihinn's clinical work. 

Db. Philip Kino Bbown, San Francisco: Dr. Botch's state- 
ment regarding the care of these patients in hospitals makes 
me wish to report a brief experience with the treatment of 
these cases in country towns in California where the disease 
seems to be endemic. It appears in epidemic form occasionally 
in small isolated communities. I wish especially to speak of 
this because of the remarkable results obtained in the use of 
the serum by the country practitioners and they should be 
given the credit of the work. I can not allow this oppor- 
tunity to pass without speaking of it because of its bearing 
on the general use of the serum which I believe is bound to 
come. In all but one group of cases the serum was admin- 
istered by the physician to whom I gave it, after I had made 
the initial injection. The most striking results occurred in one 
small town where eleven patients died before the serum was 
used. Then in a twelfth doubtful case the child recovered. 
The deaths occurred in periods of from five hours to four days 
after the onset of the initial symptoms. After the introduc- 
tion of the serum, three patients promptly recovered. The 
fourth ca&e died because the supply of serum gave out. A 
fifth patient from a distant place, ill two weeks before the 
serum was tried, recovered after the use of a number of doses 
of the serum. In a number of localities where I have gone to 
administer the first dose of the serum, I left a supply to be 
used by the local physician in the further care of patients and 
in subsequent cases that might arise. The best results ob- 
tained in California were obtained by the country doctors. 
In one late case the patient was deaf and nearly blind when 
the serum was begun; the sight returned to normal, but the 
hearing was not recovered. In another case the patient was 
almost blind before the use of the serum, but the sight was 
subsequently regained. Strange to say, the results in San 
Francisco were not so good as in the country towns. I did 
the work myself and did the best I knew how, but still I was 
not able to obtain the results obtained by the men in the 
country. Generally speaking, this seems to have been due to 
the late use of the serum, to complications and to the very 
bad hygienic surroundings in the homes of several of the 
patients. In no case, however, did I have to contend with the 
difficulties and disadvantages hygienically and as regards as- 
sistance in carrying out the treatment that attended all the 
cases I saw in the country towns and still my results were not 
as good as the country physicians'. 

Db. William Littebeb, Nashville, Tenn.: There has just 
been an epidemic of cerebrospinal meningitis in Nashville. 
The number of cases was 20, which was confirmed by bac- 
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teriologic examinations. Dr. Flexner kindly furnished us all 
the serum that we needed. In the first three cases in which 
the serum was not used, the patients died promptly. Out of 
the seventeen remaining patients in whom the serum was 
used, only 7 died; 3 of those who died were practically mori- 
bund when the serum was injected. The serum acted like 
magic on 2 moribund patients. Leaving out the moribund 
patients, 4 out of the 14 died. 

We were particularly struck with two cases in which the 
meningococci were found in fairly large numbers in the fluid. 
After the first injection of the serum the number had de- 
creased materially and by the third injection cultures were 
absolutely negative and the spinal fluid perfectly clear, yet 
the patients complained of agonizing headaches which were 
the chief feature of these cases. One of the patients died on 
the eighth and the other on the sixth day of the disease. I 
am of the opinion that the meningococci had extended into 
the ventricles of the brain and that the serum could not reach 
them. I am further of the belief that possibly we could have 
saved the patients had we injected the serum into the ven- 
tricles of the brain. 

Dr. Simon Flexneb, New York: There are two symptoms 
which are likely to persist after the disease has entirely 
yielded to the treatment, namely, rigidity of the neck and the 
Kemig sign. Other things being favorable, they can be disre- 
garded, and may persist even for several weeks, and gradually 
disappear. A second point I should like to refer to is that 
apparently certain strains of the diplococcus are more resist- 
ant to the destructive and inhibiting influence of the serum 
already mentioned. How to explain this I do not know. I 
had intended to collect some of these strains for a special 
study, but have had little success in securing them thus far. 
The cases have occurred often in distant and widely separated 
places, so that the cultures of the resistant diplococci have not 
survived the journey by mail to New York, and so far I have 
not succeeded in securing such resistant strains in New York. 
I trust to pursue this investigation in the future. 

I am confident that the infiammatory exudate is sometimes 
formed in inaccessible parts of the meninges, or in deeper 
parts of the brain where the serum can not reach. Then in 
cases of hydrocephalus the obstruction at the base of the 
brain often prevents the serum from reaching the cerebral 
meninges and ventricles, where the exudate is contained. 
Gushing of Baltimore first carried out intraventricular injec- 
tion of the serum in children in whom this obstruction existed, 
after trephining the skull; and in young children it is pos- 
sible to make the injection through the anterior fontanelle, 
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but up to the present time in no case of this kind, so far as I 
know, has the patient recovered. Whether better results will 
be obtained later can not of course be predicted, but in any 
event I think the operation justifiable, since these cases always 
terminate fatally. 

Finally, I wish to express my deep sense of indebtedness to 
the large number of physicians, many of whom I have never 
met, for their hearty cooperation, which I appreciate very 
much, and without which this wide investigation could not 
have been made. 
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If we glance at the etiologic conceptions which for- 
merly existed in connection with lobar pneumonia — 
and unless otherwise stated lobar pneumonia is the only 
form of pneumonia referred to in this paper — it will 
not be difficult to see why the heart was neglected. Those 
who believed in a humoral origin of the disease assumed 
that the only thing requisite for the cure of pneumonia 
was blood-lettings and that it was not necessary to look 
to the heart. Indeed, with Bouillaud's formula of bleed- 
ing (1830), coup sur coup and withdrawing twelve to 
sixteen ounces at a time, the heart was literally neg- 
lected. Then came a time when bleeding was restricted 
to cases which presented some indication for it, although^ 
as Trousseau says, most physicians and all the laity 
could not conceive of pneumonia patients recovering 
without it. The indication was not stated precisely, but 
more or less vaguely as, with Trousseau, general conges- 
tion. About the same time (1847) Skoda and Dietl 
(1847) pointed out the dangers, as well as the inutility, 
of the procedure in any case of pneumonia and sub- 
stituted for it that which has been called the expectant 
treatment, or better, nihilistic treatment, which, how- 
ever, was followed by more recoveries than had ever 
followed bleeding. 
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It was not until 1874, when von Jiirgensen wrote his 
remarkable article,^ that the heart was brought into 
prominence; he says: "The danger to life which croup- 
ous pneumonia produces in the patient first threatens 
the heart. Pneumonia death is caused by cardiac in- 
suflBciency/' In this article, which in some ways is 
almost prophetic, he says, "Sine pulsu nulla therapia,*' 
thus differentiating pneumonia from lyphoid fever, in 
which there is no treatment without the thermometer. 
Furthermore, among many other things now accepted, 
von Jiirgensen recommends the fresh-air treatment, 
which has been so successfully rediscovered yrithin the 
last few years. 

About ten years after this (1884-5) A. Praenkel dis- 
covered the cause of lobar pneumonia, namely, Praenkers 
diplococcus, the micrococcus lanceolatus, or as Praenkel 
himself calls it, the pneumococcus. Prom this time our 
expectations of increased knowledge were fulfilled. Por 
clinical and therapeutic purposes many things have been 
added, for the study of blood-vessel conditions the most 
important is found in Romberg and Passler^s contribu- 
tion * on the effect of pneumonia infection on the gen- 
eral circulation. These two observers showed that the 
toxic albuminoid which is produced during metabolic 
activity of the pneumococcus paralyzes the vasomotor 
center in the medulla oblongata, and Passler, in a sub- 
sequent communication* states that this is the most com- 
mon cause of death in pneumonia, in as far as the cir- 
culatory apparatus alone is concerned. The objections 
to the complete acceptance of this view were that there 
was the incomplete accordance of experimental results 
and clinical observation, and that the condition had not 
been identified in man. At the present day the first 

1. In yon Zlemmsen*B Handbuch der spedellen Patbologie und 
Tberaple, vol. ▼, part 2. 

2. Romberg, E., and Pftssler, H. : Bxperlmentelle Untersucbungen 
Ober die allgemelne Patbologie der Krelslaufstt^rungen bei akuten 
Infectlonskrankbelten, Deutscb. Arcb. f. kiln. Med., 1895, Ixly, pp. 
652-768. 

8. pussier, E. : Znr Bebandlung der flbrinOsen Pnenmonle, MQn- 
cben. med. Wcbnscbr., 1901, xlvUi, No. 8. 
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may be considered as having been satisfactorily settled; 
for the second, although identification is fairly complete, 
much more must be done in order that the clinical pic- 
ture may be accepted by the profession at large. I do 
not hesitate to state that with a healthy heart vasomotor 
paralysis is the most common cause of pneumonia death, 
in so far as the cardiovascular apparatus is concerned, 
and it goes without saying that this mode of death may 
occur irrespective of health or disease of the heart. As 
a matter of fact, there is still some doubt whether, with 
sufficient infection to produce this vasomotor condition, 
the heart muscle is not always affected and whether the 
former or the latter develops first. 

Long ago it has been shown in animals that, on sec- 
tion of the splanchnic nerve, an enormous quantity of 
blood accumulates in the intestine, which is followed 
by intense anemia in other organs, especially in the cen- 
tral nervous system, which may cause death. The 
splanchnic nerve is the vasomotor nerve of the intestines, 
and its section causes paralysis of vasomotor function 
and enormous dilatation of blood-vessels. In paralyzing 
the vasomotor center with the pneumococcus the same 
result follows in man. In brief, in man there is first, 
dilatation of blood-vessels in the splanchnic area; the 
blood-pressure, which sooner or later is normally low in 
pneumonia, sinks ; the heart, which is supplied by an in- 
sufficient quantity of blood, which is gradually becoming 
stationar}' in the affected area, continues to draw blood 
from other places, the liver, the skin, the muscles and 
central nervous system, and becomes more and more 
rapid and ineffectual, "bleeding itself into the splanch- 
nic area," and finally stops. The intracardiac pressure 
is reduced so that the myocardium ceases to contract; 
moreover, the various cardiac and vasomotor centers be- 
come asphyxiated, and therefore paralyzed. 

All this, as Passler first pointed out, produces a char- 
acteristic clinical picture. My observation has led me 
to add to his description, so that it presents itself as 
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follows: The first evidences are rapidity of heart and 
sinking of blood-pressure; with this, or shortly after- 
ward, there comes tympanites; the patient then presents 
an exsanguinated appearance, with beginning evidences 
of collapse; the pulse becomes irregular, empty and so 
rapid that it cannot be counted; symptoms of cerebral 
anemia begin to appear — delirium, hallucinations, some- 
times great restlessness ; they gradually disappear to be 
superseded by stupor and coma; the collapse increases; 
the heart becomes more irregular; the heart sounds dis- 
appear, and the patient dies. 

With such an appalling possibility staring us in the 
face in every case of pneumonia (for we are not in a 
condition to determine when the infection is sufficient 
to produce the condition described), it would seem natu- 
ral to resort to means in order that its development may 
be prevented. In order to accomplish this purpose A. 
Praenkel* recommends the administration of digitalis. 
He gives % gm. a day for three or four days, maximum 
12 gm. in all, in all cases which come under observation 
within the first three days of the disease. It is con- 
traindicated in patients with organic disease of the heart, 
kidneys or blood-vessels, and he does not apply this 
mode of treatment in drinkers and patients over 50 
years of age. His results seem to be satisfactory; the 
temperature sinks ; the pulse does not become more rapid 
and the blood-pressure never diminishes. Theoretically 
there can be no objection to this mode of treatment, 
but my own experience with it has not convinced me that 
it is the best. In 1891 Petresco* of Bucharest published 
an article on the treatment of pneumonia with large 
doses of digitalis in which he recommends the adminis- 
tration daily of 4-8 gm. of digitalis infusion given in 
twenty-four hours, according to the severity of the case. 
In some cases he gave as much as 24 gm. in four to five 
days. As there was an epidemic of pneumonia in my 

4. FraenkeU A. : Spezlelie Pathologic and Theraple der Lnngen- 
krankheiten, 1904, ii, 872. 

5. Petresco: Tberap. Monatshefte, 1891, p. 121. 
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wards at the time of the appearance of this publication^ 
all the patients were put on this treatment. I failed to 
verify nearly all of his conclusions^ even to the small 
detail that the pulse fell after one to three doses had 
been given. On the contrary, mortality was greater than 
before. All the evil effects that can be produced by 
digitalis were noted, and after three days of adminis- 
tration of the remedy such cumulative effects were pro- 
duced as I shall hope never to see again. 

The next remedy which I tried was the routine ad- 
ministration of strychnin; while I should not want to 
be without it in the acute infections, it does not prevent 
the vasomotor syndrome which is under consideration. 

Because of the peculiar action of caffein, in stimulat- 
ing the vasomotor center and its action on the heart, I 
have administered this drug for the last twelve years 
in a routine way. Caflfein always increases blood-pres- 
sure, unless there is some organic lesion which in and 
of itself produces increased blood-pressure. Thus, in 
nephritis, when the pressure is abnormally high, it is 
doubtful if the pressure goes higher on administration of 
caffein, but the presence of this complication is, it seems 
to me, an Additional reason for giving the drug. 

In aortic sclerosis and splanchnic sclerosis caffein 
may be given with safety when the blood-pressure is 
below normal, or when it sinks. In all organic heart 
lesions it is also safe. So that the only contraindica- 
tion for its use would be abnormally high blood- 
pressure, when there is danger of doing harm by the 
possibility of increasing it, a condition which may pre- 
sent itself in cases of cerebral arteriosclerosis, or in re- 
cent endocarditis. I have never seen any other effect 
on the heart than diminution in rate in pneumonia 
when the drug is given in proper doses. For prophy- 
lactic purposes it is not necessary to give more than 0.10 
to 0.30 gm. — (gr. i ss to v) every four hours. When 
the symptoms of "bleeding into the splanchnic area'^ 
have developed it should be given hypodermically 0.20 



127 

gm. three or four times daily. I employ the double salts 
(preferably the eaffein-sodiosalicylate because it is best 
made in this country), as they are more stable when dis- 
solved in water, more soluble and less irritating when 
administered hypodermically than any of the other salts 
of cafifein. On the whole, they do exactly what Fraenkel 
has claimed for digitalis; they reduce the pulse-rate, 
the fever may become reduced; they increase the blood- 
pressure; they reduce the mortality without being sub- 
jected to many limitations in administration and with- 
out producing the unpleasant effects of digitalis when 
given in proper dosage. Occasionally it occurs that pa- 
tients become nervous and sleepless, which is remedied 
by reduction of dose. 

Other preventive measures of great importance should 
also be considered. First among them I would place 
the fresh-air treatment, which reduces wear and tear, 
rendering all patients less liable to fatigue and which 
also lessens toxemia. Next to this, I would emphasize 
the necessity of treating sleeplessness from whatever 
cause it may arise; the continuance of wakefulness is 
very dangerous, both for the nervous system and for the 
heart, and as von Jtirgensen says, '^there are cases in 
which the whole therapeutic problem temporarily re- 
duces itself to the production of sleep/* Lastly, it may 
become necessary, in individual cases to reduce the tem- 
perature. I have purposely said "individual cases,** as 
antithermic treatment is not necessary, as a rule. When 
the temperature produces damage it should be reduced, 
but only by such measures as do no harm, and especially 
do no harm to the heart. 

The Nauheim or calcium chlorid baths, as recom- 
mended by P. K. Brown,* in vasomotor paresis in acute 
infectious diseases might be advantageously employed 
instead of the ordinary cool or cold bath, especially as 
a preventive measure. Besides these, all those other 
dietetic, hygienic and therapeutic measures and the 

6. Brown, P. K. : Tr. Assn. Am. PhysiciaiiB, 1906, xxi, 641. 
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proper treatment of other symptoms must be considered 
as acting prophylactically^ notably those which may 
affect the central nervous system unfavorably. 

When the symptom-complex has developed then moat 
energetic measures should be adopted. In 1898 I was 
successful in arresting a case of splanchnic vasomotor 
paralysis, and in 1904, after having had a number of 
cases, two of which were in children, I published the 
method^ which had been successful. It is as follows: 
Adrenalin is employed for the purpose of contracting 
the blood-vessels of the spanchnic area, for which, ac- 
cording to Abel, it has an elective aflSnity; hypodenno- 
clysis or venous transfusion with large quantities of nor- 
mal saline solution (0.90 per cent. Hamburger) for the 
prevention of asystole, one or two ice-bags on the ab- 
domen which reduce the pulse, probably by stimulation 
of a splanchnic reflex. Adrenals were first recommended 
in pneumonia by E. A. Gray® in 1902. Henry L. Eisner* 
recommends adrenalin for vasomotor paralysis for pre- 
cisely the same reason as stated above. Adrenalin may 
be given with the hypodermoclysis, 1 c.c. of a 1000 solu- 
tion; the frequency of its application must depend on 
the symptoms, as its effects are transitory. This is one 
of the few conditions in which a physician should be 
"in constant attendance.'^ According to the rate and 
rhythm of the pulse, which are entirely satisfactory in- 
dices, even without blood-pressure estimations" in the 
onset, the drug should be administered every two to four 
hours. This cannot be kept up very long, so that I 
have found it necessary to give hypodermic injections 
of caffein to take the place of the hypodermoclysis, 
which usually results in giving three or four saline and 
adrenalin injections a day and four doses of caffein. 

In the first twenty-four to thirty-six hours most reliance 

I — — - — ' 

7. Forcbhelmer, F. : Acute Myocardial InsufBclency, Arch. Pedl- 
atr., 1904. xxl, 684. 

8. Gray, E. A. : The Influence of Suprarenale in Pneumonia. 
Med. Rec, 1902, Ixi, 527. 

9. Eisner, Henry L. : Treatment of Cardiac Asthenia of Pneu- 
monia, New Tork Med. Rec, 1904, Ixxlx, 12. 
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should be placed on hypodermoci jsia ; with the added ad- 
renalin gradually the eaffein is allowed to take its place. 
The ice-bags are valuable adjuncts; in one patient, with- 
out any other treatment, I succeeded in reducing the 
pulse-rate from 140 to 60 per minute. As soon as such 
an effect is produced, or when tympanites disappears, 
the ice-bags should be discontinued, to be reapplied when 
the pulse goes up or the tympanites reappears. This 
mode of treatment, applied in all kinds of vasomotor 
paralysis, has given me about 50 per cent, recoveries. 
Esser*® has employed large doses of camphor hypodermi- 
cally to increase blood-pressure; in one case he gave 23 
gm. (345 grains) in four days. He lost 2 cases out of 
13 — but his record is not perfectly clear, as 2 cases, at 
least, belonged to another type of heart failure. 

The subject of dilatation of the right heart as a 
menace in pneumonia has received considerable atten- 
tion by modem writers. Those of us who have seen a 
great deal of pneumonia will admit that it is a rare 
occurrence. A. Fraenkel* states that it cannot be found 
in all serious cases. Petzold^^ records observations in 
271 cases without having found it once. Passler* claims 
that it may occur in rare instances from increased re- 
sistance in the pulmonary circulation. On the other 
hand, all pathologists point out the fact that after 
death the right chamber of the heart is distended by 
firm coagula. But, as it i^ admitted to exist by clini- 
cians, it seems unnecessary, at this time, to discuss the 
apparent discrepancy between clinical and the pathologic- 
anatomic attitudes; we certainly must admit with A. 
Fraenkel that if the heart is not too unfavorablj 
affected by toxic effects, resistance in the pulmonary 
circulation "is overcome without difficulty and without 
dilatation of the right heart in the greatest number of 

cases.'^ 

— ~ 

10. Esser. : MOncheD. med. Wcbnscbr., 1904, II, 2314. 

11. Petzold: Deutsch. Arch. f. kiin. Med., Ixx, S7S. 
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The clinical picture differs altogether from that pro- 
duced by vasomotor paralysis. The patient is cyanotic; 
there is great dyspnea; increased activity of all the oblig- 
atory as well as accessory respiratory muscles, as well 
as by all the other evidences of dyspnea are present. 
On examination we find the jugular veins overfilled, the 
movements of the heart very much increased, especially 
those of the right ventricle; on percussion there is in- 
creased heart dulness to the right from 1 to 3 cm. ; on 
auscultation there is accentuation of the second pulmo- 
nary sound which disappears as the case progresses. Fre- 
quently edema of the lungs is also found. The liver 
is usually enlarged; when the condition lasts for over 
twenty-four hours it is very much enlarged. The pa- 
tient dies in asphyxia — ^never in collapse, unless this 
condition is combined with vasomotor paralysis. The 
simplest treatment of this condition is blood-letting by 
venesection, and ordinarily from eight to sixteen ounces 
should be drawn. Primarily the pulmonary circulation 
is relieved, and, secondarily, the dilatation of the right 
heart. If there is pulmonary edema this may also dis- 
appear; at all events when done properly, phlebotomv 
is followed by remarkable results, so remarkable, indeed, 
as to make one wonder if blood-letting has not become 
what Gross called it, a lost art. It is, however, not 
necessary to do this in every case. The mode of treat- 
ment which is applied in ordinary cases of acute myocar- 
dial insuSiciency is usually suflBcient. It consists of 
hypodermic injections of digitalin in large doses, of 
camphor and ether, of caffein. Alcohol is not indicated 
unless the patient is an alcoholic. 

The other cardiac conditions which may develop in 
the healthy heart are pericarditis, acute myocarditis and 
endocarditis. Endocarditis is the most frequeiit com- 
plication, and the third most common cause for pericar- 
ditis is the pneumococus. In regard to acute myocarditis 
in pneumonia our knowledge is fragmentary. Without 
any other cause the frequency of pericarditis and endo- 
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carditis would lead one to imagine that acute myocar- 
ditis should also be present. But from what we know 
of the etiology of acute myocarditis this could not be 
final^ as we find acute myocarditis in pneumonia^ with- 
out either pericarditis or endocarditis. It seems^ how- 
ever, that acute myocarditis in pneumonia is the post- 
febrile form and as such leads to sudden death from 
acute myocardial insufficiency. Acute endocarditis is 
found as the simple and the septic form (malignant, 
ulcerative endocarditis) . As pneumonia is a bacteriemia, 
it is not remarkable that the septic form develops with 
relative frequency. The treatment of these conditions 
is the same as is applied to them under other conditions. 
From von Leyden's statement it seems that we in 
America, as well as the Russians, have taken to employ- 
ing strychnin in the heart complications of pneumonia 
and, as he says, he also has employed it with benefit. As 
far as tiie heart is concerned, strychnin has an effect 
only in toxic doses. Indirectly given in normal doses 
it may, however, affect the heart by stimulating its in- 
hibitory center, and, therefore, reducing its rate. It 
furthermore is followed by contraction of blood-vessels, 
but, in man, not sufficient to increase blood-pressure. 
As strychnin increases the irritability of the cord some- 
what, many of the normal functions of the cord are 
increased in activity. Furthermore, it stimulates the 
respiratory center, in normal doses, but large doses are 
followed by paralysis. It would seem, then, that when 
we give large doses, so frequently administered in pneu- 
monia in a routine way, we may stimulate the heart, 
but do great damage to the respiratory center. In small 
doses it is invaluable in pneumonia; in acute myocarditis, 
although it has also been given in enormous doses here 
with apparent success, but it is especially valuable as a 
stimulant of the respiratory center — indeed, as a stimu- 
lant of the whole cord. On the other hand, its routine 
administration, especially to the degree of producing 
toxic effects, should not be encouraged, as it does not 
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prevent the accident we now most fear and, moreover, 
produces deleterious effects. Eisner* most forcibly 
states the position in regard to the administration of 
nitroglycerin in a healthy heart; we already have low- 
ered blood-pressure; why should we increase it, and 
bring it to or beyond the danger line? It should not be 
given, even in overfilling of the right ventricle, as it 
especially affects the splanchnic area. 

The treatment of pneumonia with coexisting heart dis- 
ease has been variously described. Some authors give 
digitalis in every case, others only for specific indica- 
tions. It would seem that as in routine administration 
of digitalis in any heart disease this drug might do harm, 
as it does when administered indiscriminately. With the 
present advance which we owe to modem pharmacy, in 
giving us reliable glucosids, acting when given in proper 
doses, either hypodermically or intravenously, with cer- 
tainty and promptly, the preparation of the heart for a 
possible breakdown, which takes at least two days, is no 
longer necessary. At least such has been my experiencie 
in the last three or four years. In chronic valvular dis- 
ease in which I always gave digitalis formerly I now 
restrict its administration to those cases in which there 
is a probability of decompensation because of the addi- 
tional work put on the heart. The conditions may be 
summed up as follows, such as have already had de- 
composition or are having it when pneumonia develops, 
and, furthermore, in those valvular lesions in which 
compensation is not complete. Therefore, in all valvular 
lesions, except aortic or mitral insufficiency in which 
there is complete compensation, it is not wise to take 
chances. 

With diseases of the myocardium we find, on the 
whole, the most dangerous complicated form of pneu- 
monia; Passler's statistics show that in pneumonia with 
chronic myocarditis the mortality is 93 per cent. While 
I believe this to be an exaggerated statement, because 
of the small number of cases which are considered, it is. 
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nevertheless, true that chronic myocarditis is the great- 
est menace to life in patients with pneumonia. But 
here, as well as in all other forms of myocardial diseases, 
the degree of danger lies in the degree of existing 
chronic myocardial insuflSciency. Any patient who goes 
into an attack of pneumonia with abnormally low blood- 
pressure due to chronic myocardial insuflSciency has little 
chance for recovery. 

Whenever any manifestation of myocardial insuflSciency 
develops it should be treated as an acute myocardial in- 
suflSciency. The results naturally vary with the form 
of myocardial disease and with the individual condition. 
In the fat heart little can be expected from digitalis or 
strophanthus when the myocardium is already weak or 
there also exists arteriosclerosis. In the heart of Bright's 
disease when, notwithstanding the existence of heart dis- 
ease, the blood-pressure goes down, caflFein should be 
given in large doses and digitalis as well. In arterio- 
sclerosis the blood pressure is an infallible guide to 
therapy ; when it sinks the ordinary remedies should be 
applied ; when it remains high it is not wise to give vaso- 
dilators. Myocardial disease due to other conditions, as 
chronic respiratory troubles, malformations of the tho- 
rax, etc., should be treated as all other chronic myo- 
cardial insuflSciencies, in addition to which, at times, it 
may be possible to employ causal therapy. 

Pericarditis does harm in two ways, either producing 
myocardial insuflSciency by extension to the myocardium, 
by the production of adhesive processes or — ^which is 
rare — ^by the presence of fluid in the pericardial sac. 
When the latter exists the fluid should be removed; 
otherwise, the myocardial insuflSciency should be treated. 

Fourth and Sycamore Streets. 

ABSTRACT OF DISCUSSION 

Dr. De Lancet Rochester, Buffalo: I regret that Dr. 
Forchheimer could not go into the details regarding the treat- 
ment of dilatation of the right heart, because that is one of 
th€ conditions that it is not uncommon in pneumonia; in fact, 
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it is very common. It is one of the conditions in which vene- 
section is particularly indicated. I can recall at present twelve 
cases of pneumonia with dilatation of the right heart, and in 
all of them I believe life was saved by doing a prompt vene- 
section, withdrawing from 200 to 400 c.c. of blood. As illus- 
trative of its value, I should like to report one case. This 
patient was 18 years old, and had had a progressive pneu- 
monia involving one lobe after another, so that all the right 
lung and the upper lobe of the left as well as the pericardium 
were involved. The heart's apex was in the axillary line and 
the pulse was 180 or more, very irregular and small. The 
liver was two inches below the costal margin. There were 
present all the evidences of a dilated right heart. Flatness 
was complete on the right side, and it was feared that there 
might be fluid, and so the chest was aspirated in four direc- 
tions, but nothing was found but solid lung. This patient 
was bled 250 c.c, and during the bleeding the respirations, 
which had been 66 to the minute, fell to 36; the pulse, which 
had been 180 and irregular and small, dropped to 120 and 
showed better tension. The heart, which had been in the 
axillary line moved to midway between the axillary and nipple 
lines in the fifth interspace and acted better. This patient's 
life, was saved This illustrates one of the cases in which 
venesection was successful. It is a procedure which has gone 
into disrepute, but it should be used always when indicated. 

Dr. Fbank Billings, Chicago: We all agree with Dr. 
Forchheimer that active measures are necessary when the 
cardiovascular syndrome develops; until that time, we are not 
all agreed as to what we should do with such patients. I 
think there is no disease in which rare judgment is so neces- 
sary not only in knowing what to give, but in knowing when 
not to give drugs. From my own experience I find that the 
longer I live and attempt to cure patients with pneumonia, 
the less I am inclined to give mixtures containing drugs until 
they are necessarily called for, and this is especially true in 
hospital work. The moment that cardiovascular symptoms 
appear, with the lowered blood pressure, with failing left 
heart, the time has then come for active work. I believe in 
the proper use of digitalis, but not as ordinarily given and 
by the mouth. With the hypodermic use of digitalis I have 
had a sad experience; it was with the active principles of the 
drug, and now I practically never use them. But I do use a 
preparation of the leaves themselves. 

In an emergency, the intravenous use of digitalis gives good 
results. When used in that way it is not necessary to repeat 
the dose unless symptoms indicate. Four, six, ten, twelve 
doses may be necessary, and perhaps one dose, in some in- 
stances, will accomplish all that is necessary. 

There are other remedies besides digitalis which increase 
the ordinary tone. Cafi'ein is a good agent and camphor will 
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readily raise the blood-pressure in cases of failing left hearts. 
I give one or two-grain doses in ordinary camphorated oil. 
Musk also will raise the blood-pressure. Strychnin and other 
drugs that are commonly used in failing left heart are abso- 
lutely valueless except to stimulate nerve centers; strychnin 
will not raise the blood-pressure 1 mm. I have used it over 
and over again. If that unfortunate condition occurs, dilata- 
tion of the right heart, I think that venesection is the one 
remedy to be applied and immediately, and it matters not 
whether the patient be plethoric or not. 

The use of cold applications to the chest I have followed. 
In failing heart the applications of bandages about the ex- 
tremities is sometimes of value. But whatever is used must 
be used with good judgment or more harm than good may 
result. 

Finally, the watchful and vigilant care of patients afflicted 
with pneumonia without the use of drugs is the ideal treat- 
ment. Do not attempt to do good by any specific medication, 
but attempt to preserve the functions of the individual's body, 
and do not be nihilistic regarding the use of remedies. I think 
we may say that with proper management of the patient we 
may occasionally save patients who might otherwise die. 

Db. C. F. Hooveb, Cleveland: I wish to call attention to the 
danger of accepting a measurement of blood-pressure as an 
equivalent for the mass movement of blood. The fact that a 
patient has a maximum blood -pressure equal to a column of 
mercury 140 mm. high, does not justify the deduction that 
the mass movement of blood is satisfactory. Patients with 
severe mitral stenosis, for instance, may have a great disturb- 
ance in the blood distribution of the body with marked 
asystole, and still have a' normal arterial pressure. The 
sphygmomanometer is not a safe guide in estimating the mass 
movement of blood. The position of the right border of car- 
diac dulness, the size of the liver, the pulsations in the in- 
ternal jugular vein and the duration of the pulse in relation 
to the maximum systolic blood-pressure are all factors which 
must be considered in estimating circulatory efficiency. To 
estimate the size of the right auricle by percussion is one of 
the nicest refinements of physical diagnosis, and yet this very 
point is one which must be determined to settle the question 
of therapy in pneumonia if we are to anticipate an advanced 
cardiac incompetency with a suitable therapy. 

Db. John H. Musseb, Philadelphia: It is very important 
that we should remember in those cases of apparent cardiac 
failure, that such cardiac failure is the result often of peri- 
cardial eflfusion. Too often do we see these patients treated 
for heart failure, or acute dilatation of the heart in the course 
of pneumonia when by removing a few ounces of fiuid from 
the pericardial sac the serious symptoms are relieved. 



136 

Of course Dr. Forchheimer will agree that the best treat- 
ment of the heart is that which is applied in the first period 
of the disease, as soon as the pneumococcus infection is recog^- 
nized. Therefore, the results that are to follow will depend 
on such form of management. I am in sympathy and in 
accord with what Dr. Billings stated. In the majority of the 
cases I prefer to rely on fresh air, on judicious local treat- 
ment, on hydrotherapeutics, on regulation of the proper 
amount of food taken, and particularly on care that the pa- 
tient is not overfed. I watch carefully for the phenomena so 
well pictured by Dr. Forchheimer, guarding against the possi- 
bility of the vasomotor syndrome by proper renal elimination. 
Attention to proper elimination is of the greatest importance 
in the management of the cases of pneumonia, looking toward 
the prevention of cardiac failure; in other words, looking 
toward the reduction of serious toxic symptoms that arise 
and have expression more particularly in the phenomena just 
pointed out. To keep down the amount of food is of the 
greatest importance in the management of pneumonia pa- 
tients. Watch carefully the state of the intestinal tract. 
Tympany is a serious toxic symptom in pneumonia and its 
increase with defective elimination is a point that I depend on 
as suggestive of the occurrence of vasomotor failure. This 
can be prevented very largely. Colitis occurs with the pneu- 
mococcus affection, and this colitis is undoubtedly the cause 
of the development of tympanitis; the colitis plus the toxemia 
invites an intestinal paresis. Hence to prevent this colitis 
which gives rise to the tympany, it is well to observe care- 
fully the diet, regulating judiciously the amount and kind of 
food taken, and washing out the bowels with normal salt 
solution. Basing treatment on the idea that cardiac symptoms 
are threatened when renal insufficiency appears, I begin very 
early the use of caffein; this is perhaps the only remedy I 
would begin with as a routine measure. In addition I rely 
on cocain when the conditions become more extreme. 

In regard to right-sided dilatation of the heart I agree with 
Dr. Rochester as to the value of early venesection. One must 
remember that we must not place too much stress on the 
physical signs brought out by percussion and auscultation. I 
am not so much disturbed by the development of murmurs sug- 
gestive of dilatation as I am of the appearance of vasomotor 
phenomena. I am not alarmed when asked to see cases of old 
valvulitis with mitral regurgitation. When we observe a mur- 
mur over the right heart, or a murmur at the apex, there comes 
into play the safety valve action of the tricuspid; this was 
pointed out long ago by Guiteras and often bodes much good in 
these cases. 

Db. Albxaxdeb Lambert, New York: Eight years ago I be- 
came dissatisfied with the results of the treatment of pneu- 
monia that I had been following; they were very unsatisfac- 
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tory and I decided that when a large number of pneumonia 
cases came into the hospital, ad at Bellevue Hospital, it would 
be well to compare the results of different treatments carried 
on simultaneously. In my division at Bellevue Hospital (there 
are four divisions ) , I gave up the use of alcohol and nitro- 
glycerin and simply used those drugs by which we obtain a rise 
in blood-pressure. After three months, when each division had 
had from 125 to 137 patients each, I found that in those cases 
where alcohol and nitroglycerin has been used, the statistics 
were 10 per cent, higher in death rates in which the vaso- 
dilators had been used than were shown by those in which the 
drugs that raised the blood-pressure had been used. In other 
words, judging from about 500 patients affected with pneu- 
monia, the death rate was improved 10 per cent, by camphor, 
caffein, digitalis and agents which raised the blood-pressure. 

Db. Theodobe Potteb, Indianapolis: The most remarkable 
phenomena occurring in lobar pneumonia are at the crisis and, 
in studying that crisis, it is made plain, as Dr. Forchheimer 
stated in his paper, that there is great danger to the heart, 
not from mechanical obstruction but from the toxemia. In 
dealing with this toxemia there are two chief things to help 
us; a rational comprehension of elimination in a natural way 
through the skin, kidneys and bowels, and an unlimited supply 
of fresh air to the lungs. After all, when these things are 
compared with drugs directed to the cardiovascular conditions, 
it seems to me they are far superior. Every one I think who 
has had to deal with pneumonia cases in an ordinary hospital 
has felt the great limitations under which he labors in the 
hospital ward. It is almost impossible in such hospitals to 
apply the rational fresh-air treatment in lobar pneumonia. 
Here, there are a large number of patients in the same ward; 
this is especially true in the large city hospitals. At times 1 
have had to adopt certain expedients. I have taken patients 
into the delirium tremens room where the windows are kept 
open; here they could get the fresh-air treatment. But in 
private practice the problem confronts us, how to apply the 
fresh air treatment in a rational way. I am sure that every- 
one who sees such cases in his own practice or in consultation 
is confronted by it. I have got into the habit lately in teach- 
ing medical students of emphasizing the fact that the chief 
point in the whole matter of carrying out the fresh -air treat- 
ment, especially during the winter months it that there should 
be two rooms in the house for the treatment of such patients; 
that is practically the solution of the question. Time and 
again I have seen merely a crack of the window open; that is 
not real fresh-air treatment. The solution of this problem is 
in having a place for the patient and a place for the nurse. 
The nurse should have one room, and the patient another. 
This is the only way that the fresh -air treatibent of these 
patients can be properly applied. 
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Db. Fbedebick FoBGHHEiif er, Cincinnati : In making a diag- 
nosis of congested or over-filled right heart, it is not necessary 
to prove by percussion, auscultation or inspection that the 
right heart is enlarged. The diagnosis of this condition can be 
made perfectly well by simply looking at the patient. It is 
almost impossible to err in regard to the existence of this 
form of heart trouble, or the existence of the Romberg-PtLssler 
syndrome. In the Romberg-PUssler syndrome a vasomotor 
affection we have the addition of a profound anemia and a 
condition of collapse. In the other condition we find the op- 
posite. We have fulness of the veins, congestion of the face, 
and all the evidence of dyspnea, an active dyspnea. There can 
be no mistake regarding the diagnosis, and one need not be so 
very particular about the direct examination of the right heart. 
In the treatment of this Romberg-Pftssler syndrome, or vaso- 
motor paralysis, I do not believe that digitalis is indicated, and 
for two reasons. In the first place it does not produce sufficient 
contraction of the splanchnic vessels to help in relieving the 
syndrome. In the second place if we increase the heart's activ- 
ity by increasing the force of the systole, the result will be 
that the heart will force so much blood into the splanchnic 
area that it will be more embarrassed than before. 

I do not believe we are going to gain much by the use of 
camphor, musk and other agents in this condition. I believe, 
however, that in cases of acute myocardial insufficiency either 
one of these remedies can be used with the greatest good to the 
patient. As to the question of blood pressure, I believe that 
Dr. Hoover is correct in what he has stated, but in conditions 
of splanchnic paralysis the blood-pressure tells the story; it 
shows that something extraordinary must have happened and 
this depends entirely on the localization of a mass of blood 
engorged in the splanchnic area. Those of us who have taken 
many blood-pressure observations have found that after the 
second or third day of a pneumonia the pressure is 100 or 102 
mm.; that is a low pressure. 

I have stated that, according to my belief, tympany is due 
to a vasomotor paralysis. That is why symptoms of tympany 
are always to be feared by the clinician. 

We have all been using fresh air for a long time; in fact, 
V. Jtirgensen recommended it in 1874 and possibly it was rec- 
ommended even before that date. I have been using fresh air 
during the past thirty years in the treatment of pneumonia, 
and twenty-five years ago I published a paper on the subject. 
I think that of all the things recommended in the treatment of 
pneumonia fresh air is the most important. But there is no 
question regarding carrying out this plan of treatment in the 
hospitals; I think it can be carried out in the hospital even 
better than in private practice. All my patients in the hos- 
pital are treated by fresh air and simply by using a window 
tent or by keeping the windows wide open and the results are 
perfectly satisfactory. 
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I should like to make a statement in regard to the number 
of patients who have had this syndrome and whom I have 
treated. I have had a large number of such patients and I 
should say, without being mathematically correct, that about 
50 per cent, were helped when the treatment was instituted 
early enough. Recently I saw a patient who had been suffer- 
ing with this syndrome for twenty -four hours; I succeeded in 
raising the blood-pressure a little with adrenalin; the injection 
of caffein did not bring the blood-pressure up. A few hours 
later a second dose was given. I worked with that patient for 
some time but he finally died. If this patient had been treated 
early, and this is a very important part of the treatment, the 
result might have been different. 
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History. — ^The case I have to report is that of a young man, 
aged 21, a college student in Toronto, who came to see me first 
on Sept. 22, 1894. His father and mother were living, the 
latter being of extremely nervous temperament and having 
had recurrent stomach trouble for some years. At the age of 
18, the patient had experienced attacks of severe pain in the 
stomach after meals and when he saw me first, he complained 
of pain about two inches above the lunbilicus, radiating a 
little to the left. There was no history of vomiting of blood. 
The thoracic organs were normal. He had a slight astigma- 
tism with, at times, a trifling headache. He was cheerful and 
slept well. His appetite was very good and craving at times. 
His pain between meals was relieved by rest and milk and 
cream, egg or ice-cream. On examining his stomach, free hy- 
drochloric acid was found present and after considerable retch- 
ing there came through the stomach-tube a small quantity of 
blood-stained water and a fragment of mucous membrane, 1% 
cm. long by 1 cm. wide which was soft and friable and studded 
with dark extravasations, such as is sometimes foimd with 
gastric erosion or torn off by rough handling or suction of 
the stomach-tube. He was constipated; his urine was normal; 
he gave no specific history. There was no food stagnation. 
His symptoms abated and he improved on alkaline gastric seda- 
tives with nux vomica, physostigma and stillingia. He came 
to see me again in 1905, four months after his appendix had 
been removed. He then complained of pain in his stomach 
which sometimes induced vomiting. Ihe total acidity of his 
gastric contents was 60; free hydrochloric acid, 10 per cent 
Acid salts, 12; combined chlorids, 20; biuret, present; rennet, 
present; erythrodextrin, -f* Microscopic examination, nega- 
tive. His stomach was empty before breakfast. Two days 
later, four and one-half hours after RiegeFs test meal, there 
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was 8ome mucus present; a total acidity of 30; free hydro- 
chloric acid, 0.09 per cent. He returned home and on rest, 
fresh air and tonics, improved very much. In September, 190«, 
he came back complaining of vomiting and gastric pain, flatu- 
lency and loss of weight. Again in May, 1908, shortly after 
returning from England, he came with gastric symptoms simi- 
lar to those he had presented in the past. 

Operation. — ^Dr. Cornell, of Brockville, Ontario, being pres- 
ent and concurring, on Nov. 25, 1908, Dr. Carlton C. Frederick 
operated and reports the following: There were adhesions 
found about 2 cm. in diameter, about 4 cm. from the pylorus 
on the anterior stomach wall, between it and the transverse 
colon and gastrocolic omentum. The adhesions were broken 
up and the denuded surface closed over by fresh peritoneum. 
Between this point of adhesion and the pylorus, just inside the 
pyloric ring on the stomach side, was a diverticulum consist- 
ing, apparently, of serous and mucus membranes only. To 
remove this diverticulum necessitated doing a modified Finney 
operation. The modification consisted in bringing the duo- 
denum farther forward than in the ordinary operation for 
pyloroplasty, and after the first line of sutures, which are 
usually passed through the peritoneum, instead of making the 
horseshoe-shaped incision the diverticulum was excised, and 
from its upper curve the balance of the necessary horseshoe- 
shaped incision was carried beyond the pylorus down to a 
sufficient distance in the duodenum. After the operation was 
completed, the duodenum lay in front of the anterior wall of 
the pyloric end of the stomach instead of in the usual posi- 
tion after a Finney operation, along the subpyloric curve. 

Postoperative History, — Since the operation the patient has 
gradually improved and now weighs 136 pounds. When he 
left the hospital his weight was 104. He makes no complaint 
of his stomach and says he feels better than he ever did. 

The interesting points about this case are, first, that 
it is probable that the patient had a gastric ulcer at the 
age of 18; that this nicer destroyed the muscular coat 
of the stomach, and that in healing this coat waa not 
restored, but the pyloric wall in that region consisted 
chiefly of the serous and mucous coats, the latter having 
undergone regeneration. This thin and weak portion of 
the pylorus gradually stretched and formed a diverticu- 
lum. As a rule, gastric ulcer at or near the pylorus gives 
rise to cicatricial contraction, with more or less stenosis 
following, but in this instance such was not the case. 
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The second point of interest simply consists in the 
illustration that this case aifords of the fact that cases 
of long-standing gastric complaint often show organic 
disease of the stomach or adnexse. The examination of 
the gastric contents showed a variable chemistry in this 
case^ and revealed also an imstable motor condition. 

During the years between 1893 and 1908 the patient 
was a gastric semi-invalid^ and his tolerance of the or- 
ganic change in and near his pylorus was insufficient to 
maintain him in vigorous resistance and healthy probably 
owing to hia temperament and a delicate physique. His 
gastric symptoms consisted usually of a combination 
often present in gastric neuroses^ which emphasizes once 
more the clinical fact that some or all of the symptoms 
of the gastric neuroses may exist with structural altera- 
tion and that operation^ which should have been done 
earlier in this case, affords the only relief or cure for 
such structural change. 

In the causation of this patient^s symptoms, the peri- 
gastric adhesions may have been chiefly instrumental, 
although it is impossible to estimate the degree of dis- 
turbance caused by the deformiiy of the pylorus, the 
caliber of which was ample. 

436 Franklin Street. 

ABSTRACT OF DISCUSSION 

Db. Charles G. Stockton, Buffalo: This seems to me to 
be a very unusual case. So far as I know, this is 
the only instance in which a diverticulum has appeared in 
that region and the only instance that I know of what un- 
doubtedly was a gastric ulcer so destroying the wall of the 
stomach as to result in a diverticulum. Those two facts ap- 
peared undoubtedly in the case reported by Dr. Jones. 

Db. Allen A. Jones, Buffalo: This diverticulum was two 
and a half centimeters (2.5 cm.) in depth. It had pressed on 
and dilated the pyloric ring, really involving a part of it. It 
also dilated the duodenum two centimeters (2 cm.) beyond 
the ring. With this pressure in the antrum pylori one can 
readily understand how it would become a condition that 
would be a symptom producer. It is impossible for us to say 
now how much perigastric adhesions had to do with the 
causation of the symptoms, or how much the deformed con- 
dition of the pylorus was to blame. 
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It is Burprising that the facts presented by Eudolf 
Schmidt from Neusser^s clinic in 1906 regarding the 
presence of the Boas-Oppler bacilli in the stools in can- 
cer of the stomach has attracted so little attention in 
view both of Schmidt's well-known standing and the 
expressed conviction of Neusser as to the significance of 
the finding. Schmidt showed the following fact: The 
bacterial examination of the stools by Gram's stain 
under normal conditions gave a picture of very few 
organisms, the Qram-negative colon group vastly out- 
numbering any Gram-positive organisms. The normal 
stool Schmidt called Gram-negative. A stool that with 
Gram's method showed uniform-sized bacilli far out- 
numbering all other organisms he regarded as Gram- 
positive. Occasionally a stool was found in which Gram- 
staining organisms in great varieties outnumbered other 
organisms; these organisms were chiefiy cocci and non- 
uniform bacilli which he differentiated in a manner to 
be referred to later. They are not Gram-positive in the 
sense that the predominating organism is a well-stain- 
ing uniform bacillus. Schmidt takes the ground that 
Boas-Oppler bacilli are vastly more easily found in the 
stools than in the gastric contents;, which is quite true, 
and he believes that if the morphologic characteristics 
of the Boas-Oppler bacilli are determined in differen- 
tiating them, their relation to cancer becomes of greater 
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significance. He has stated, as have a great many other 
observers who have followed the matter carefully, that 
many organisms have been mistaken for the Boas-Oppler 
bacilli. Thia has served to put the relation of the Boas- 
Oppler organism to cancer in considerable doubt. While 
not contending that the occurrence of the organism is 
characteristic of cancer, Schmidt points out how easily 
the organism is mistaken for certain other bacilli. Every 
one who has studied this question at all will admit at 
once that our diagnosis of Boas-Oppler bacilli is made 
on very insufficient grounds, when one considers the care 
that Schmidt has exercised in differentiating them. Cer- 
tainly hereafter all the deductions about the relation of 
the organism to cancer must be made on an absolute de- 
termination of what is the Boas-Oppler bacillus. 

In a study of a large series of cases from Neusser's 
clinic and from the subsequent reports by a few other 
observers, the following deductions may be made : 

1. A typical Gram-positive stool may occur in: 

Primary cancer of stomach. 

Ulcer of stomach (Elliott. Not confirmed at operation 

or autopsy). 
Typhoid ( Neusser ) . 
Cancer of the uterus with emaciation and cachexia 

(Neusser). 

2. "Gram-negative stools exclude cancer of the stomach" 

(Neusser). 

Elliott, however, found a secondary cancer of the 
splenic region with a Gram -negative stool, and one other 
gastric cancer with uremia and excessive vomiting, also 
with a Qram-negative stool. 

My own findings thus far in a series of cases of cancer 
of the stomach in which the diagnosis was confirmed at 
ojieration or autopsy have failed to show any cases in 
which the stool was other than Gram-positive, and in no 
case of acute or chronic ulcer has the stool been other 
than Gram-negative, on repeated examinations. 

The most interest, however, centers about four cases 
in which a diagnosis of gastric ulcer was made on ac- 
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count of the clinical history, pain, lack of cachexia and 
the presence of free hydrochloric acid in the stomach. 
Although the bacteriologic examination of the stool had 
been made in each case, its importance was not held to be 
sufficient to warrant its being weighed in the evidence. 
In each case an operation was performed and the diagno- 
sis made clinically as follows : 

Cask 1. — Clinical diagnosis, ulcer of stomach at pylorus. 
Operation, extirpation of pylorus. Microscopic examination: 
diagnosis, malignant degeneration of ulcer in the pyloric 
opening. 

Case 2. — Clinical diagnosis, ulcer of stomach. Operation, 
gastroenterostomy. Death from hemorrhage. Diagnosis at 
autopsy, malignant degeneration of ulcer of the lesder curva- 
ture near pylorus. 

Case 3. — Clinical diagnosis of multiple ulcer with uncon- 
trollable hemorrhage. Operation, gastroenterostomy; revealed 
extensive secondary cancer, a primary tumor in the gall- blad- 
der, stomach wall iuTolved in several places. Diagnosis con- 
firmed at autopsy. 

Case 4. — Clinical diagnosis of ulcer of the pylorus. Opera- 
tion, pylorectomy. Several areas of cancerous degeneration 
in large ulcer at pylorus. 

I have not entered into detail in these cases as to the 
ground for clinical diagnosis of ulcer of the stomach. I 
believe in each case that such a diagnosis was entirely 
justifiable in the light of the symptoms. The significant 
point of it is the great importance that was apparently 
attached to the one symptom that was not weighed with 
the others. Personally, I should continue the bacterio- 
logic examination of the stools in doubtful cases with 
very much more interest than before, for not only is the 
early diagnosis of cancer a matter of the utmost impor- 
tance, but one can not fail to be impressed with the 
extraordinary reports of the Mayos as to the frequency 
with which cancerous degeneration of ulcer occurs. 

Schmidt's technic is as follows: 

Make thin smears. 

Dry and fix five minutes in methyl alcohol (thus dissolving 
also fat). 
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Stain five minutes in anilin-oil-gentlan- violet; wash, 
lodin-potassium-iodid solution till deep purple; wash. 
Decolorize in 96 per cent, alcohol till nearly colorless; wash. 
Stain in weak aqueous solution of fuchsin; wash; dry; 
mount. 

In considering the difficulties in recognizing the Boas- 
Oppler bacilli, Schmidt calls attention to the following 

types : 

1. Lactic acid bacillus type; these organisms are thinner 
than the colon group, vary greatly in length, show no spore 
formation, are non-motile, show areas of Gram-negative stain, 
stain yellow with Lugol solution and show granules in the 
protoplasm. All characteristics are identical with the bacilli 
found in the coffee-ground vomitus of cancer of the stomach. 

2. Pseudo-colon groun; these have the same morphology as 
the Gram-negative colon group, except that they are Gram- 
positive and non-cultivable. They occur in catarrh of the 
bowel, especially with acid stools. 

3. Gram-positive bacilli, thicker than the Boas-Oppler and 
occurring in long chains, staining blue with Lugol solution, 
non-cultivable; occurring in chronic catarrh of the lower 
bowel, especially when atony and flatulence are present. 

4. Emerson says that "some passing under this name (i. e., 
Boas-Oppler), are surely the gas bacillus." 

6. It seems probable that the common hacMua auhtUia is 
often mistaken for the Boas-Oppler, especially in stained 
specimens of stomach contents. 

350 Post Street. 

ABSTRACT OF DISCUSSION 

Db. Herman B. Aixyn, Philadelphia: Do the bacilli which 
are Gram-positive appear early in the stools in cancer of the 
stomach ? 

Db. Allen A. Jones, Buffalo: Has Dr. Brown found the 
Oppler-Boas bacilli in the gastric contents in those cases in 
which the bacilli were Gram-positive in the stools? If so, did 
the cases prove later to be gastric cancer? 

Db. Anthony Bassleb, New York: I have also observed the 
Boas-Oppler bacilli in the stools in some instances of gastric 
carcinoma. Recently I have been interested in making slides 
from the back of the tongue and throat in stomach cases. While 
in vomiting they are often found in the mouth, lately I saw 
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a case in which there was no vomiting, but the organisms were 
found in large numbers, probably having been carried up by 
the eructations that were present. 

Dr. Philip King Bbown, San Francisco: I found these ba- 
cilli in the stools early in cases of cancer. In four cases in 
particular in which diagnosis of ulcer was considered the most 
probable one, they were evident. If these bacilli are Gram- 
positive, they should make one suspicious of cancer of the 
stomach. I did not look for them in the gastric contents. In 
the four cases attended with Gram-positive findings, the diag- 
nosis was confirmed finally at autopsy or at operation. 
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Dysentery has been known as an independent malady 
of widespread and almost universal distribution since 
the most remote period of time. In the very earliest 
writings on medicine references may be found to the 
disease^ and the part it has played through the ages, espe- 
cially in connection with the fatalities of army life, 
has left an impress on the historical records of nearly 
every nation. It is only within what might be called 
modern times^ however, that a step has been made 
toward the closer analysis and classification of the 
disease. The differentiation of the old-time bloody flux, 
with its confused clinical picture, into the two clearly 
defined types identified to-day under the namee of ame- 
bic and bacillary dysentery, has been the result of in- 
vestigations entered upon only within the past half- 
century. 

HISTORY 

Lambl, in 1859, was in fact the first to offer the sug- 
gestion of a possible specific cause for dysentery. In 
the course of a routine examination of the intestinal 
mucus of a child who had died of enteritis he ran across 
an ameboid body, probably a flagellate, which impressed 
him as a possible factor in the inflammatory process. 
This observation did not, however, seem to create much 
comment at the time and no further investigation was 
made in this direction until 1875, when Loesch was 
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able to identify probably the first true amebsB in the 
dejecta of a characteristic case of dysentery^ originating 
in St. Petersburg. Eleven years later Kartnlis, working 
in Egypt^ always a hotbed of dysentery^ reported 150 
cases from that country^ in all of which he found the 
ameba. Subsequently he noted the same organism in 
liver abscesses. Koch had, however, three years before, 
demonstrated amebse in sections from an ulcerated 
bowel, showing a direct causal relationship between the 
parasite and the intestinal lesion. 

In this country the first amebse discovered were by 
Osier, in 1890. Shortly afterward, confirmation came 
from various sources. Within one year Stengel found 3 
cases of true amebic dysentery in Philadelphia and Mus- 
ser 4 from the same city, while Dock was able to report 
12 cases of the acute and chronic types from Galveston, 
the first to be recorded from the far South. The disease 
has subsequently been found to exist, scattered over 
many other sections of this country, and^ in fact, in 
nearly all parts of the world sporadic cases crop out 
occasionally, apparently of purely indigenous origin. 
Even in such northern latitudes as Germany, England, 
Japan, or even Russia, there come reports at times of 
its occurrence; but the disease is essentially a tropical 
or semitropical one and prevails more extensively in 
warm climates, in connection usually with a low-lying 
or poorly drained soil. 

In certain regions of the South, including a compara- 
tively large area of our country, conditions are almost 
ideal for the prevalence of an amebic infection. It is 
only within very recent years, however, that its occur- 
rence in the South, in wide-spread endemic form, has 
come to be suspected, and even to-day the question is 
scarcely regarded by the profession in a light at all 
befitting its high importance. In spite of the frequent 
case-reports from Southern observers, the impression 
has nevertheless seemed to persist in part that the dis- 
ease is of rare occurrence in the United States and that 
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the relatively few instances which find their way into 
print might be traced to a previous residence in the trop- 
ics. This impression should no longer be allowed to 
go unchallenged. As far at least as the South is con- 
cerned nothing could be falser. The disease, it should 
be insisted on with the greatest possible emphasis^ does 
find a home ideal for its existence and dissemination in 
the semitropical environment of the South, is and has 
been for years widely prevalent there, though unfortu- 
nately masked all too frequently under the vague and 
generalized term of simple chronic diarrhea, or some 
such indefinite diagnosis. 

Of the truth of these facts there can be found tes^ 
timony sufficiently suggestive in the various scattered 
case reports of Southern observers, such as Harris from 
Atlanta, Jelks from Memphis, Wilson from Birming- 
ham, Wasdin from Charleston, Dock from Galveston, 
Slaughter from Virginia, and many others. As a fur- 
ther contribution to this array of evidence I wish to 
offer an additional group of 50 cases from !N'ew Orleans, 
which I have been able to collect during the past two 
years, partly from my own records and partly from 
those of my colleagues with whom I am associated in the 
hospitals. These few cases. I need only remark, serve 
merely an an index to the prevalence of the amebic dys- 
entery in our particular section and do not in any way 
begin to cover the field. On the contrary, I am con- 
vinced that, were the full facts known, as they should 
be, the number of cases at present unrecognized and 
overlooked in all parts of the South would be found to 
foot into the many hundreds. In fact, the tardy recog- 
nition accorded this wide-spread amebic infection bears 
a faint resemblance to the history of the hookworm 
disease in the South. Before Stiles' epoch-making dis- 
covery, thousands of hookworm sufferers, as we now 
know, dragged out a miserable existence, weighted down 
in most instances under a false diagnosis. 



151 

In part extenuation of this hesitancy and failure in 
recognition, the extremely variable and capricious symp- 
tom picture of amebic dysentery, it is true, makes a 
purely bedside diagnosis uncertain, and may even tend to 
disarm an ordinary suspicion of its existence. The 
term "dysentery^* has come to be associated in our 
minds with such classical symqptoms as an outspoken 
tenesmus, small, frequent and liquid evacuation, con- 
taining blood and mucus, all running a more or less 
rapid and acute course. This clinical picture, however, 
could scarcely be used as a descriptive one for the so- 
called dysentery of amebic origin. • In the first place, 
this condition is practically always chronic, in the sense 
of a protracted infection, and the acute types occasion- 
ally met may be looked on as mere exacerbations. The 
number of years the infection might exist in latent 
form, or, if established, remain unrecognized, is very 
variable and depends largely on the ability of the physi- 
cian in making the diagnosis. 

Among my series of 50 cases, in one the disease could 
be traced back twelve years, in another eight years, in 2 
instances six years, and in 5 cases the condition had 
been present two years at the time of the first consulta- 
tion. The average duration of the cases was about 
nine months. 

The symptoms of amebic dysentery, as I have said, 
are not always clearly defined and constant. During its 
course there are quiescent periods, when apparently all 
trace of the trouble has vanished. The bowels might 
even become obstinately constipated. The amebae re- 
main, however, constantly under cover during this time, 
the infection suddenly fiaring out again under condi- 
tions favoring renewed activity. These occasional at- 
tacks of diarrhea, alternating with periods of normal 
evacuations or constipation, make up a very suggestive 
picture of an amebiasis, and when present should lead 
to an immediate examination of the stools for the 
amebae. 
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Wlien attacks of diarrhea do occur^ the number and 
character of the evacuations do not follow any set role. 
A great deal depends on the location of the nlcers. If 
low down, and especially if in the rectam^ the evacua- 
tions are usually frequent and a marked tenesmus, with 
soreness of the lower bowel, is noted. If the main le- 
sions are above the sigmfoid, as they most frequently 
are, the number of stools may never average above two 
to three per day. Mucua may or may not be present^ 
but commonly is. Pure blood, or a blood-streaked 
mucus, I have found to be fairly constant, though at 
times in only small amounts. In one of my fatal cases, 
with liver abscess as a complication, the patient suffered 
severe hemorrhages, a symptom which, according to 
Strong, is alwajrs suggestive of abscess. 

As far as the influence of age is concerned, the average 
in my cases was 37 years. This is in line with the 
usual figures given. The oldest of my patients was 60 
and the youngest 22. The disease is rare among chil- 
dren, the dysenteric infections in early life being mostly 
of the bacillary type. 

The colored race does not figure largely in my series, 
in which there were 42 whites and only 8 negroes. This, 
from a Southern city, in a non-selected field, is sug- 
gestive, as showing the relative infrequency of the dis- 
ease among the blacks. Again, only 6 of the 50 patients 
were females, thus exhibiting a large preponderance of 
males affected. Occupation and the greater exposure 
of males to infection in general would, I believe, suffi- 
ciently explain this difference. Among my cases 25 
were common laborers, 3 were farmers, 4 merchants, 2 
bakers and 1 was a rabbi. 

In the determination of the prevalence and endemiciiy 
of the disease in a particular locality, the nativily and 
immediate residence of the patients become of impor- 
tance. Fifty per cent, of the patients I observed were 
born in Louisiana and had never lived in any other state 
or country, while an additional 14 per cent, had resided 
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in Louisiana five years prior to the onset of the disease. 
In only two instances could the infection be traced 
definitely to the tropics. The rem&inder all came from 
neighboring Southern states. These figures^ I believe^ 
require no further comment in refutation of the views 
sometimes held that amebic dysentery rarely originates 
in this country and — ^more especially to the point — ^in 
the South. 

The prognosis and^ in a sense, the curability of this, 
as of other diseases, is largely determined by the period 
of its recognition. In a general way it may be said that 
the longer the infection has continued the greater prob- 
ability there is of serious complication. Seventeen^ or 
28 per cent., of the fifty patients whose cases I have 
tabulated died. In 15 of these the cause of death was 
determined accurately by post-mortem. Extensive ul- 
ceration of the large bowel was found in practically all, 
but in nine instances this was found to be the sole cause 
of the fatal termination. Perforation was observed in 
but one case. 

Six cases of abscess of the liver were recorded in these 
autopsy records, 5 solitary and 1 multiple. This com- 
plication is always an important and serious one. Fig- 
ures differ, however, as to its frequency. In Putcher^s 
cases, liver abscess waB diagnosed in 22 per cent., in 
Craig's 33 per cent., and in Harris* only 15 per cent. 
All agree as to the infrequency of this condition in 
the female sex. All my patients were males. There is 
one point in connection with amebic liver abscess which 
I believe should be emphajsized. The condition is looked 
for in the amebic infected districts all too rarely. The 
diagnostic puncture of the liver is always a simple pro- 
cedure and is attended with practically no danger. Since 
the symptoma of an abscess are often so uncertain, the 
use of the aspirator is indicated when the merest 
grounds for suspicion are present. Only thus may a 
serious and often irretrievable oversight be avoided. 
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When we step now from the diacuBsion of the purely 
clinical aspect of the amebic infections to a considera- 
tion of the organism itself, another chapter of almost 
equal importance spreads itself before us. The studies 
of recent years into the biologic and morphologic prop- 
erties of the ameba have had, in fact, a highly impor- 
tant bearing on the solution of many of the hitherto 
vexed problems of the disease. Of these problems the 
principal have hinged on the question of the actual 
pathogenicity of the ameba to man, as well as on the 
separation, if such were possible, of a harmless from a 
disease-producing variety. It has been the lack of just 
such a differentiation in the past which has occasioned 
the degree of confusion in diagnosis and brought about 
the frequent false and contradictory reports in regard 
to the treatment. The earlier investigators recognized 
but one type of parasite, which, because of its connec- 
tion with colonic infection, accidental or otherwise, they 
termed Amoeba coli (Loesch). In 1891 Councilman and 
Lafleur, in their splendid eitudies, proposed that this 
name be dropped and that of Amceba dysenteriw be sub- 
stituted, since they believed that they had established a 
definite causal relationship between the ameba and the 
dysenteric lesions. They also hinted at the possibility of 
a non-pathogenic organism, for which the old term 
Amaiba coli, they thought, might hold. Subsequently, 
several other forms of nomenclature were suggested, but 
it remained for Schaudinn, in 1903, following closely 
upon Jurgen's work, to announce the first definite and 
scientific classification of the amebsB. He retained the 
term Entamceba, previously suggested by Casigrandi, as 
the proper designation for the particular genus invad- 
ing the intestine, but drew a sharp line of distinction 
between a type found pathogenic to man and cats, which 
he named EntarruBba histolyiica and a non-pathogenic, 
which he termed Entamaiba coli, 

Schaudinn's classification and conclusions have now 
been fully confirmed by the majority of competent ob- 
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servers^ with the notable exception of Musgrave and 
Glegg^ who still maintain that there is insufficient 
grounds for snch a differentiation. The more recent, ex- 
haustive studies of Craig, Viereck, Plexner and others 
leave little justification, however, for further doubt. 

The two forms have many points of difference, both 
structural and bionomic, which allows of an easy dif- 
ferentiation between them. 

This holds for native as well as stained preparations. 
I have found the Wright stain, as recommended by 
Craig, satisfactory. 

Now that pure cultures of the Entamceba histolytica 
in guinea-pig serum has been found possible without 
symbiosis, a further insight into the life-history of this 
organism and its behavior under various conditions 
might be hoped for. 

The question of the distribution of the Entamceba coli 
over the various regions of the world, as well as the pro- 
portion of healthy individuals infected with this ap- 
parently harmless parasite, are points which in part 
still remain open for further investigation and study. 
According to Craig, 71 per cent, of healthy individuals 
in the Philippines are found to harbor this organism, 
while the stools of 65 per cent, of the active soldiers sta- 
tioned in San Francisco were likewise found infected. 
Schaudinn's figures, along the same line, average 50 per 
cent for West Prussia, 20 per cent, for Berlin and 66 
per cent, for those examined in the neighborhood of the 
Adriatic Sea. Dock, however, examined 200 normal 
subjects in Michigan and found the Entamoeba coli in 
but two, or 1 per cent., of the whole. My own experi- 
ences in New Orleans, while not as yet based on a large 
or systematic scale in this field have indicated at least 
the relative infrequency of the Entamoeba coli in Louisi- 
ana. The association of the harmless with the patho- 
genic type seems to be the rule in the Philippines ; but I 
am vet to see an instance of this in our section. 
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In a large proportion of the stools I examined, how- 
ever, Cercomonas haminis were found and in five of my 
eases I noted the Strongyloides stercoralis in connection 
with the EntamcBba histolytica. !N'oc has recently called 
attention to this point and asserts that the so-called 
Cochin-China diarrhea, which was formerly thought to 
be solely due to a strongyloides infection, is in reality 
amebic dysentery, which in China is frequently compli- 
cated by the presence of the strongyloides worm. 

TRSATMSNT 

While substantial progress has been made, as we have 
seen, during the past half-century in almost every de- 
partment of the subject of amebic dysentery, the matter 
of treatment still remains in almost as unsettled and un- 
determined state as before. There appears to be little 
chance, even to-day, with our advanced conceptions of 
the many phases of the disease and its problems for any 
unity of opinion as to the proper methods of its control 
In the past, empiricism has been the sole guide and un- 
fortunately holds sway to a great extent down to the 
present time. Every clinician would seem to hold indi- 
vidual ideas of the proper methods of treatment and 
those, too, largely irrespective of the experiences of 
others. 

For hundreds of years ipecacuanha has been held in 
the highest esteem, above all other remedies, in East 
India and neighboring Oriental countries. This drug 
thus has at least the authority of longest usage and 
even to-day is regarded in Indian practice as almost a 
sine qua non in the treatment of amebic dysentery. Con- 
trasted with this experience, however, there is a mass of 
contradictory testimony from other sources in which 
ipecac has seemingly been found totally inadequate. 
The experience of our army oflBcers in the Philippines, 
for example, has always appeared particularly unfavor- 
able to the use of ipecac. Strong, in his recent article in 
"Modem Medicine,'^ discusses the ipecac treatment 
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with a bare word^ stating that the drug is '4ii no sense 
curative/' Jackson is even more outspoken in his oppo- 
sition. He says^ in regard to this remedy, that he ^^as 
seen it thoroughly tried and is convinced of its ntter 
uselessness and also of its harmfulness/' From other 
countries, equally imf avorable experiences are recorded 
from time to time in the literature. Manson, however, 
always a great enthusiast in regard to the ipecac treat- 
ment, in his latest utterances on the subject, again puts 
forth a plea with his brethren in other lands, for another 
trial of this drug. Impressed with the weight of such 
high authority, and especially when bom of so large an 
experience, I have ventured to employ ipecac in my 
cases during the past two years and am ready to ac- 
'^ knowledge now my thorough conversion to the san- 
guine views of Manson and other English authorities in 
the tropics. 

The detailed method of its administration is, I be- 
lieve, of the greatest importance, the lack of which 
stands as explanation in part for the failures reported in 
some quarters. First of all, the drug should be adminis- 
tered only in pill form, coated to the extent of 
about an eighth of an inch with phenyl salicylate 
(salol). The patient must be put to bed for the first 
two weeks' treatment and his diet restricted to liquids 
or, at most, light solids. This absolute rest in bed, with 
restricted diet, is particularly essential to the details 
of the plan. Castor-oil may be given as an initial purgar 
tive and then each evening, after a three hours' fast, 
the pills coated with phenyl salicylate are administered. 
A start may be made with 40 or 60 grains, depending 
on the length or severity of the infection, but each sub- 
sequent evening the dose is reduced 5 grains, imtil the 
limit of 10 grains is reached. Following this, I have 
been in the habit of continuing with 10 grains each day 
for the next two weeks. 

The use of the drug in this way has appeared to me 
almost in the light of a specific. Under its influence 



158 

the stoolB become diarrheic^ soft and pultaceous and the 
amebas seem to vanish ahnost at once^ even though 
earefnl search be made for them. Opium is no longer 
required to prevent nausea or vomitings if ordinary care 
be taken to hare the pills well coated with phenyl sali- 
cylate. 

The modus operandi of ipecac, which might account 
for the success following its administration, has never 
been satisfactorily explained. There is certainly noth- 
ing in the known physiologic effects of the drug which 
would suggest an explanation of its efficiency in this 
particular field. It seems plausible to infer, however, 
that ipecacuanha principles, through some intestinal 
changes, become inimical to the life of the amebas. 

Bowel flushes, on which almost exclusive reliance is 
placed in some quarters, may or may not be employed in 
connection with the ipecac treatment. I prefer to make 
use of irrigations, however, principally as a means of 
washing away d6bris from the ulcerated bowel and begin 
with this procedure usually after the ipecac has been 
brought down to the limit of 10 grains per day. The 
character of the solution is not of great importance, so 
long as a sufficient quantity of water for thorough 
cleansing of the bowel is employed. Before my success 
with ipecac I had found all forms of solutions unsatis- 
factory. I believe simple saline solution fulfills the full 
requirements as a bland non-irritant bowel wash. As an 
after-treatment, nitrate of silver solutions may be indi- 
cated as a curative agent for the still remaining ulcera- 
tions. 

What shall be said, finally, in regard to surgical inter- 
vention in intractable forms of the disease? The com- 
paratively simple operation of appendicostomy, which, 
if properly performed, it is asserted, will permit a more 
satisfactory flushing of the large bowel, has found many 
advocates in this country in recent years. Its rationale, 
however, is not quite as clear as some enthusiasts of the 
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plan would have ns believe, and it is wise that the whole 
question be allowed to remain open for more extended 
trial and investigation. 
1209 Maison Blanche Building. 

ABSTRACT OF DISCUSSION 

Db. Thomas B. Futchbb, Baltimore: In 1903, at the New 
Orleans Session of the American Medical Association, I anal- 
yzed our experience at the Johns Hopkins Hospital with cases 
of this disease during fourteen years, since the hospital was 
opened. At that time, there had been 119 cases of amebic dys- 
entery in the wards. It was interesting to note that being not 
far north of the Mason and Dixon line, 95 of the 119 patients 
had never been out of the state of Maryland, and that the 
infection, therefore, must have been contracted there. The 
most important complication of the disease, of course, is ame- 
bic abscess of the liver. Among the 119 cases there were 27, 
or 22.6 per cent., amebic abscesses; 9 of these abscesses rup- 
tured into the lung causing pulmonary abscess. One of these 
subsequently ruptured into the pleural sac, producing a pyo- 
pneumothorax; 3 of them had empyema. In 3 of the liver 
abscess cases the inferior vena cava was invaded. One case 
had a remarkable result; the abscess ruptured into the vena 
cava and there occurred a thrombus extending into the right 
auricle. This case has already been reported by Dr. Flexner. 
It is surprising, when we consider the extent and depth of the 
ulcers in this disease, that there are not more intestinal hem- 
orrhages than do occur. There were but three instances of 
severe hemorrhage in our series of cases; all these had a fatal 
termination. There were 3 cases of perforation of the bowel, 
with a resulting peritonitis. One was recognized early and 
the patient was operated on, but died. There was one case in 
the wards in which an abscess was found in the floor of the 
mouth. The pus from the abscess contained ameba. This case 
has also been reported by Dr. Flexner. I wish to emphasize 
Dr. Simon's statement regarding the prevalence of the disease; 
I believe that it is of more frequent occurrence than is sup- 
posed. This disease can only be recognized by a most careful 
and systematic examination of the stools. There was one 
patient who came into the wards at Johns Hopkins four years 
ago suffering from diarrhea, in whom examinations of the 
stools gave negative results. Recently he again returned to 
the hospital and amebas were found in the stools. I have no 
doubt but that four years ago he had amebic dysentery. A 
careful and systematic examination of the stools should always 
be made, not once, but repeatedly. With reference to the 
operation of appendicostomy, that is, suturing the amputated 
appendix in the abdominal wound and irrigating the colon 
through this fistula, I would say that the results with us, so 
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far, have been imaatisfactory, although our experience is lim- 
ited. One man had appendicoatomy performed Sept. 9, 1907; 
until April 14 of the following year, 1908, he had had daily 
irrigations of quinin solution, 1 to 600, and occaaionally of 
nitrate of silver solutions, and of peroxid of hydrogen, etc. 
Only one month before he left the hospital did the amebas 
disappear from the stools. I have not been able to follow 
him since. This was certainly not a satisfactory result. There 
have been two other cases in the hospital in which appendices- 
tomy has been performed without having given what we con- 
sider satisfactory results. Since Dr. Dock reported at this 
year's meeting of the Association of Tropical Medicine in 
Washington the results of the use of ipecac, Dr. Barker has 
employed it in two cases in his wards. Dr. Boggs told me yes- 
terday that after the first dose a most thorough examination 
of the stools failed to reveal amebas. This is a remarlcable 
result. I feel that the ipecac treatment ought to be given a 
thorough trial, so that we can see whether the results ob- 
tained are more satisfactory than are gotten by other methods. 
The ipecac is given in salol-covered piUs, 20 grains to the 
dose, three times a day. Dr. Dock states that it may be 
given in smaller doses at shorter intervals, aggregating from 

00 to 80 grains in twenty-four hours. 

Dr. Geoboe Dock, New Orleans: The importance of the sub- 
ject that Dr. Simon has brought up is realized by everybody 
who comes in contact with cases of chronic diarrhea. The 
geographical distribution of dysentery is certainly great; south 
of the latitude of Louisville, Ky., it is a very common disease. 

1 reported a case occurring in the lower portion of Michigan 
in 1902. After that I discovered another case in northern 
Michigan; this patient had never been out of the county in 
which he lived. So the disease should be looked for wherever 
there is any chronic disturbance of the intestines. It is im- 
portant for us to remember that a patient with chronic dys- 
entery, true amebic dysentery, does not have the classical 
symptoms of dysentery all the time. The stools may appear 
normal for long periods of time. I should like to speak of 
some of the practical details in examining the stools of these 
patients. Ordinarily, it is easy to have a patient pass a stool 
at command. An examination of a stool with the naked eye 
is often unsatisfactory. Even an examination by the micro- 
scope may be negative. Therefore, in a negative case we 
should never be satisfied with a single examination or even 
with repeated examinations of ordinary stools. The next 
thing to do is to examine by rectum with a tube or speculum. 
It is better to pass the tube or speculum into the rectum; 
to use no grease on it, because it interferes with the examina- 
tion. By working the instrument around, it will enter and 
sometimes we can get very positive information. If this ex- 
amination should be negative, I think it is essential to give 
the patient a dose of salts, say Carlsbad salts, in order to 
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produce watery stools. It is easy to understand by an exami- 
nation of the intestine how a stool can be passed without 
amebas with it. The amebas lie in the abscesses or in the 
ulcers along the wall of the intestines and the stool passes 
by without mixing them in. I recall an interesting and in- 
structive experience I had with a case that was diagnosed as 
amebic dysentery from the symptoms, yet was unable to find 
the amebas when the patient had a natural stool. A rectal 
tube was passed, but the patient complained so that it had to 
be removed. I then passed my finger into the rectum and 
got a lot of stuff which was filled with amebas. Why they 
were not forced out before I could only surmise. In the exami- 
nation of the material it is not necessary to use a warm 
stage. Even in fairly cool weather the amebas keep up their 
activity for sometimes three or four hours. It is better, how- 
ever, to examine them fresh; it is easier to detect them when 
they are lively. There is another point which I think should 
be mentioned. Beginners are easily led astray by the presence 
of large cells which they think are amebas. Red cells may 
be included in them. I have found people who had great 
difficulty in differentiating them. 

I am glad that the success with the ipecac treatment has 
been confirmed by the results obtained in Dr. Barker's two 
cases. When we speak of results I must admit that many of 
the patients could not be followed up; so we could not be 
certain that they were entirely cured. Some patients have 
come back with the disease after weeks or months, four or 
five months, and we have not been able to find amebas, either 
with the aid of the rectal tube or speculum, or with the use 
of the Carlsbad salts. I recall the case of a man with the 
disease; he came from the Philippines and had been under 
treatment for two years; he had been given quinin, salicylic 
acid, etc. This patient was readily cured by the use of ipecac 
according to the method of Roberts. He was given 7 grams, 
or 105 grains, of ipecac in pills covered with salol. The 
amebas immediately disappeared from his stools. When he 
left the hospital I thought he might have a recurrence. He 
wrote me four years later and stated that he had "consump- 
tion." I supposed the amebic dysentery had returned with 
abscess of the Uver, and I asked him to come back for exami- 
nation. He returned and I found that he had tuberculosis. A 
very thorough examination of the stools failed to reveal any 
amebas. There were no signs of liver abscess. The failure of 
the operation of appendicostomy is what we should expect in 
some cases. The attempt to irrigate the colon through the 
cecum, washing downward, must fail in washing out the tube 
thoroughly. At all events, it would be well to try ipecac 
before resorting to an operation. 

Dr. Hobabt a. Hare, Philadelphia: I think that much inter- 
est in this discussion lies in the fact that thirty years ago 
Stille taught his students to use ipecac at a time when they 
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had no conception that amebas produced the disease. In 
May, I received a paper from Dr. Rogers of the Indian Medical 
Service practically repeating the facts already published in 
regard to the value of ipecac not only for the cure of dysen- 
tery but as a prophylactic against amebic abscess of the 
liver. The claims he makes for the prevention of hepatic 
complications by the employment of ipecac are so strong that, 
if his results are proved to be correct, the use of this agent 
should be resorted to in every case of amebic dysentery. The 
instances in which appendicostomy has proved of value con- 
stitute a class by themselves, a class in which the appendix 
acts as a focus of infection for the bowel. The cure does not 
follow from the irrigation used in the colon, but because it 
removes the focus of infection in the appendix. In a number 
of cases of so-called mucomembranous enteritis or colitis 
which seemed to be associated with neiurasthenic conditions, I 
have seen the removal of the appendix result in a cure, simply 
because when the appendix was opened it was found to con- 
tain one or two drops of pus, and I have seen the physician 
in attendance disappointed because he thought the operation 
was going to be a failure so far as an ultimate cure was con- 
cerned, when in reality the removal of the infecting focus was 
exactly what was needed. And so in amebic cases, the appen- 
dix oozes out infection day by day. I am glad Dr. Dock spoke 
of the difficulty of irrigating the colon through the appendix; 
I am inclined to believe that this is no safe procedure. Some 
may remember that about twenty years ago experiments were 
made to determine just how much pressure the intestine 
could stand. It was proved that a pressure greater than that 
exercised by a fountain syringe placed twenty inches above 
the table was dangerous. This is the pressure we ordinarily 
get. This is more dangerous in a diseased gut, particularly 
when the lesions are ulcers the result of amebic infection. I 
agree that it is necessary to have proper technic in the use 
of ipecac. If not given properly it fails. Three or four sur- 
geons returning to the United States from tropical coimtries 
have told me that this treatment only failed when the method 
of administration was erroneous. A very interesting point 
concerns the geographical distribution of the disease. Jeffer- 
son College Hospital is one of the largest in the country, more 
than 5,400 patients being admitted to the wards annually. 
There is a correspondingly large outdoor service. I have 
charge of these wards six months out of every year. I think 
I can remember but three cases of amebic dysentery occurring 
in the eighteen years that I have had charge of this service. 
We have a different service from that at the Johns 
Hopkins Hospital not only as regards dysentery, but as regards 
malaria, and yet we are only distant about one hundred miles. 
This difference is extraordinary. I am sure that the same 
conditions exist in other Philadelphia hospitals. 
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Db. Ht7GO a. FBEum), Detroit, Mich.: I can bear witness to 
Dr. Simon's statement about the widespread prevalence of 
dysentery. The cases are not necessarily endemic for it seems 
to me that they are coming from different portions of the 
globe. Last year I treated two cases of amebic dysentery that 
in some ways were of great interest. At the suggestion of 
Dr. Dock the first patient was treated with the salol-covered 
ipecac pills, 5 grains being given at a dose, and repeated every 
hour. But my method of administration differed somewhat 
from his. I first prepared the patient for medication. The 
first time the ipecac was given, 65 grains altogether, there 
was considerable diarrhea, tenesmus and pain. An examina- 
tion of the stools the next morning, to my astonishment, 
revealed no amebas, nor could any forms resembling dead ones 
be found. For the next two weeks I gave the patient nothing 
but colonic irrigations; in addition the patient had rest, a 
soft diet, etc. In two weeks he was put through another 
course of ipeclu;, receiving a little more this time. All through 
there were no amebas in the stools, the patient experienced 
very little pain. In another week he was given 80 grains 
more of salol -covered ipecac pills. That was last November. 
Seven months have elapsed and the patient has gained in 
weight and feels very different since his infection. To all 
intent and purposes he is absolutely well. In this case the 
interesting feature was the degree of ulceration in the lower 
bowel which could easily be seen with the sigmoidoscope. 
These ulcers are entirely healed. His stools are normal in 
gross appearance and in the course of repeated examinations 
I have never found a sign of an ameba. The other patient 
was a young soldier from the Philippines. He received a 
typical course of treatment, being given large doses of salol- 
covered ipecac pills. This patient was also irrigated because 
I felt that some benefit would result from fiushing the large 
bowel. He, too, is well. I am sure that there are other cases 
like this in different parts of the country as far north as 
Michigan, but we fail not only to recognize these cases, but 
also to treat the patients by what I believe to be the only 
satisfactory method, namely, administration of large doses of 
ipecac. 

Dr. James P. Tuttle, New York: It is well to hear both 
sides of a subject such as this — ^the surgical as well as the 
medical. We who have had more experience in the local treat- 
ment of these conditions than those who have participated in 
the discussion thus far know that the results of local meas- 
ures and of appendicostomy have been maligned here this 
afternoon; all our patients come to us for local measures and 
appendicostomies after failure to cure by medical measures 
alone. I have seen true amebic dysentery develop in people 
who had never been outside of a fifty-mile radius of New 
York City, and there is no longer any doubt that the disease 
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is frequent high up in the temperate zones. A patient was 
sent to me for diagnosis who had been treated by physicians 
in Philadelphia, Baltimore, Richmond and New York. All 
these men had amebic dysentery in view, but they had failed 
to discover the amebas. I took the patient and made a 
very careful local examination and could only find some 
small scars in the rectum, apparently such scars as are seen 
after dysentery. I sent this patient to the hospital and placed 
him in the laboratory. He was given large doses of salts and 
was told to stay there until his bowels moved. He remained 
there five hours and yet there occurred no movement of the 
bowel. The next day this was repeated and we got a stool 
in which was a mass said to be about the size of the thumb 
nail, which was aiive with motile amebas. The stools must 
be examined in a fresh state and warm; also every stool 
should be strained in order to get the little mucus flakes in 
which the amebas are found. The patient, mentioned by Dr. 
Fletcher, who was operated on at Johns Hopkins Hospital, and 
in whom the appendicostomy failed to cure, turned up after- 
ward in my office. I followed this patient carefully. In the 
appendix I found a rubber tube which had become almost 
vulcanized from being left in too long, and which stuck down 
five inches into the cecum. There were ulcers around the end 
of the tube where it was pressing. I also found in the lower 
end of the rectum a number of ulcers, not amebic at all, but 
the result of mixed infections, which did not require amebic 
treatment. They required simply local treatment for the sub- 
sequent infection which had followed the amebic infection. 
This was a traumatic ulcer and cure resulted from simple 
local treatment. I disavow any desire to perform an appendi- 
costomy on an individual with amebic dysentery until there 
has been tried Epsom salts, ipecac, local washings with quinin 
solutions, etc. I do not think it makes much difference 
what solution is used so long as the temperature is below 
70 F. I am using a different method. I do not advise 
operation until I have tried local treatment. But when I fail 
with the use of the local treatment and the patient comes 
back again in four or five months and shows that I have not 
reached the seat of the amebic infection, then I may propose 
operation. Washing out the colon through the appendix is 
effectual; it gives no mortality, while the reader of the paper 
confesses to a mortality of 17 per cent, under medical treat- 
ment. Over 126 of these patients have been treated in New 
York City, with but one death. This patient died from acute 
miliary tuberculosis after an appendicostomy. Not less than 
twenty officers of the United States Army, treated with ipecac 
and other medicines, were not cured; they then said, if these 
agents fail, let us try appendicostomy and see if we cannot be 
cured. The trouble with so many appendicostomy operations 
is that the operation is not done as it should be; an infection 
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occurs around the end of the appendix which, as a result, slips 
back into the abdomen. Another thing is that the opening is 
closed too quickly. In the United States Army men the open- 
ings are usually closed inside of three months. I never close 
them inside of six months, and in^the majority of cases I leave 
them open permanently. The opening is a safety valve. It 
is easy to get a stool by running warm saline solution through 
the fistula. I only advise operation as a last resort. Recently 
I have had three patients with amebic dysentery. I treated 
them by administering a formalin solution, one dram to a 
quart of water; along with full doses of tannopin by mouth. 
After the administration of the medicines and washing out the 
bowel I have not been able to see any amebas after forty - 
eight hours' treatment in any one of these three cases. These 
patients have been under treatment four months, two months 
and one month respectively. So far there have been no recur- 
rences. I am inclined to believe, however, that it would be 
well to use local irrigations and at the same time use ipecac. 

Dr. Samu£X G. Gant, New York: I wish to confirm Dr. 
Tuttlc's statements regarding the usefulness of appendicos- 
tomy in the treatment of both the amebic and bacillary types 
of dysentery. This operation, however, would not be neces- 
sary except in rare instances in this class of cases if thorough 
colonic irrigations could be obtained otherwise. There is but 
a small number of medical practitioners, hospital internes and 
nurses who could effectively introduce the colon tube and 
wash out the bowel. Lack of training renders many unable 
to pass the tube beyond the obstructions offered by the 
sphincter muscle, rectal valves, and the angulation at the 
rectosigmoidal juncture. When the colon tube cannot be made 
to enter the upper part of the large intestine in the ordinary 
way, the sigmoidoscope should be introduced and the tube 
passed through it. Low irrigations diminish the number of 
stools but high washing of the bowel is imperative when a 
cure is anticipated. One must go even a step farther than 
this and place the patient in the Trendelenburg posture and 
then change him from one position to another to make the 
irrigation complete, because if this is not done the fluid will 
flow along one side of the gut and leave the lesions on the 
other untouched. In my opinion, the temperature of the 
solution has nothing to do with the healing quality of the 
irrigation and I prefer it at the bodily temperature because it 
is more comfortable; I have discontinued ice cold solutions 
because of the shock and great suffering which their employ- 
ment frequently induces. I have successfully treated patients 
suffering from dysentery with solutions containing salt, 
quinin, ichthyol, kramaria, hydrastis, boric acid, permanganate 
of potash, formalin, silver nitrate and other medicaments in 
varying strengths, and I believe that the greatest benefit 
derived from any irrigating fiuid is due to its mechanical effect 
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in cleansing the ulcers and removing toxins from the bowel. 
When the discharge is profuse and contains considerable pus 
and blood, in the beginning I prefer to wash the bowel out 
daily with a solution containing from 20 to 30 grains of silver 
nitrate to the quart, to be followed by flushing the bowel with 
a normal salt solution to lessen the tenesmus when necessary; 
when the movements have a very offensive odor, I correct this 
and encourage the ulcers to heal rapidly by employing a 2 
per cent, solution of ichthyol. I hold that the dysenteric 
lesions in a few cases involve the lower ileum and that in 
others the dysentery has become grafted on an enterocolitis, 
and that under such circumstances it is imperative that the 
irigating fluid be made to reach the few lesions in the small 
bowel as well as the many ulcers in the colon. In such 
instances, and in cases iu which, for any reason, the appendix 
is found unfitted for through and through irrigation, I recom- 
mend cecostomy, which provides a simple means of irrigating 
both the small and the large intestine, a procedure which 
has proved universally successful in my hands. So far as my 
experience goes, appendicostomy and cecostomy are far 
superior to diet, rest and all forms of medication, not only in 
dysentery, but in other types of colitis; and these surgical 
procedures should not be discarded in favor of the special 
treatment as many of the previous speakers would have us 
believe. 

Db. Sidney K. Simon, New Orleans: Our surgical friends 
have certainly added much of timely interest and value to the 
discussion of this important subject. At first it appeared we 
were going to have merely a love feast with ipecac as almost 
the sole article of diet. I believe that ipecac is best admin- 
istered in one large dose, given in the evening, after a three- 
hours' fast. The plan of giving 5 grains, or 10 or 20 grains, 
three times a day, is not so good in my opinion as the one 
large dose. Formerly we also used opiates, but the employ- 
ment of the salol-covered pill makes this in most instances 
unnecessary. I agree with Dr. Tuttle about finding the amebas 
in the warmed stools only. Neither do we find it necessary to 
strain the feces or to pick out the mucous fiakes. On the 
contrary, all parts of the stool should be examined, as the 
mucous flakes do not always contain the largest number of 
amebas. I was not correctly understood regarding the mor- 
tality figures. Fifty cases were reported, mostly from hospital 
records, and not all my own, so that the treatment varied. 
In every patient not moribund treated by me with ipecac, the 
mortality has been nil. There is a certain tendency to recur- 
rence in this as in all bowel infections. This should be 
explained to the patient with the understanding that perhaps 
a second course of treatment will be necessary. In one of my 
cases with a clear amebic history of eight years' standing, 
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there has been no recurrence for one year following the second 
ipecac treatment. After the patients have once been freed 
of amebas it is important to instruct them to boil the water 
they use to obviate the dangers of reinfection. After these 
patients are cured in the hospitals they might return to their 
former residence only to become reinfected with the original 
contaminated water supply. I trust that I have made clear 
the two points I wished especially to emphasize: the preva- 
lence of the ameba over the entire country, and especially in 
the south, and the proved value of the ipecac treatment, ren- 
dering siu*gery in most instances unnecessary. 
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Operative treatment for cirrhosis of the liver has 
engaged the interest of many physicians and surgeons 
since Talma proposed it twenty years ago. If it is not 
more frequently carried out, the reason may partly at 
least be found in the high mortality inunediately fol- 
lowing the operation or within the next two months. I 
shall not attempt a new statistical study, since this has 
been done well by several others within a recent period, 
but shall point out certain facts that need to be consid- 
ered in connection with all novel operations and espe- 
cially for those in diseases inevitably fatal, for allevia- 
tion of symptoms, and not with a view to radical cure. 

The statistics of the Talma-Morison operation and its 
modifications and substitutes are unfavorable partly be- 
cauBe many patients have been operated on too late to do 
good, and when the risk of failure was excessively great 
on account of other organic disease. Such a thing hap- 
pens in all new operations, but, instead of stopping 
operative treatment altogether, it should, if the opera- 
tion has a single thing in its favor, lead only to more 
careful selection, earlier diagnosis, and greater care in 
the operation and after-treatment. Moreover, the death- 
rate and the shortening of life must not be compared 
with similar incidents in persons previously healthy, or 
persons with trivial diseases. As in so many other 
border-line diseases, we should think chiefly of the pain 
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and disabiliiy^ and the inevitable death within a time 
not very long^ tinder the usual methods of treatment. 
From that standpoint^ a single patient made comfort- 
able for a time beyond the usual expectation outweighs 
many others whose days may have been lessened, though 
they lost nothing they ever could have gained in func- 
tion. In such a case, it seems only fair to put the matter 
as plainly as possible before the patient, and to let him 
decide. Many, in the particular case now before us, will 
prefer the cathartic and the trocar, just as many others 
will refuse to stop the injurious habits against which 
they are warned. Some, however, will prefer a definite 
risk with the hope of relief, and it is in order to show 
what may be done even under many disadvantages that 
I bnng the subject up at this time. 

I have long been interested in the subject, but in most 
cases coxdd not get the patient and surgeon to coincide. 
In some cases the one, in others the other, demurred. 
In one case I found what seemed an ideal subject, a 
man with recently developed ascites and distinct but not 
severe symptoms of cirrhosis, no cachexia, and no anom- 
alies in the urine. Paracentesis gave a characteristic 
fluid and showed the liver not enlarged. After the situa- 
tion was explained to the patient, he chose an operation, 
which was performed by an experienced surgeon with 
every appearance of technical accuracy. The liver was 
moderately cirrhotic, the spleen enlarged, the veins in 
the omentum and under the parietal peritoneum dis- 
tended. Death occurred on the third day from septic 
peritonitis. Such an event is always discouraging, and 
it gives me all the greater pleasure to report another 
case in which the duration of life and maintenance of 
function seem unmistakably lengthened, notwithstand- 
ing many adverse circumstances. I cannot claim any 
credit for the result, which the patient owes to Dr. 
Edward Hamilton, of Houston, Texas. I simply have 
taken advantage of a clinical experiment, with the hope 
of encouraging others by the lesson it teaches. 
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REPORT OF CASE 

Bummary. — Symptoms of cirrhosis of the liver, with 
ascites following a history of hard work and hard drinking; 
patient tapped for ascites fourteen times, then had omento- 
pexy, in December, 1902; was tapped ten times after that, up 
to June, 1903, and since that time has been able to do hard 
work, only at long intervals having symptoms, which are 
easily relieved by medicine. 

History. — E. D. 8., aged 49; single, railroad switchman, 
American, was admitted to the Charity Hospital, New Orleans, 
Jan. 7, 1909, on account of fulness of the abdomoi, pain in 
the stomach, vomiting of a large quantity of blood, and tarry 
stools. The family history is unimportant. The patient had 
smallpox and gonorrhea at the age of 30, and during the 
next eighteen years several mild attacks of malarial fever. In 
1892 he was shot while aiding the Cuban patriots, a rifle- 
ball going through the abdomen transversely just below the 
liver, but not near the portal vein, as indicated by the 
scars. There was constant oozing for twenty-four hours, but 
in a week the wounds healed and the patient had no further 
trouble from them. The patient has worked on railroads 
and in the oil fields, working hard most of the time, and 
exposed to risks from bad food and water, and malarious 
climates most of the time. He has chewed tobacco since the 
age of 10. He drank regularly but moderately up to fifteen 
years ago, when he began to get drunk about every four 
months, spending on drink all he had saved in the interval. 
The periods of intoxication averaged five to ten days, but 
were sometimes prolonged to two to four weeks. In 1902, 
while working in the Texas oil field, with poor food and 
great exposure, he began to feel bad, drowsy and tired, and 
developed a severe diarrhea which resisted treatment. In 
about three weeks the abdomen became swollen, and he then 
went to St. Joseph's Infirmary, Houston, Texas, for treat- 
ment. He was under the care of Dr. Edward Hamilton, to 
whom I am indebted for information regarding the opera- 
tion, and also for the privilege of reporting the case. The 
diagnosis was cirrhosis of the liver. The ascites was severe, 
the abdomen measuring 45 inches when full, and tapping 
had to be done at short intervals — six to ten days. After 
he had been treated three months, and tapped fourteen times, 
the patient followed Dr. Hamilton's advice regarding an 
operation. "The abdomen was full of fluid, the arteries and 
veins of the omentum and peritoneum enormously distended, 
and the liver hard and nodular. The omentum was sutured 
with catgut on each side of the wound to the parietal peri- 
toneum. The patient made a good recovery, but had to be 
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tapped ten times during the next four months, and left 
the hospital in June, 1903, six months after the operation." 
Six months later he appeared before Dr. Hamilton in order 
to undergo an examination as brakeman, " and would prob- 
ably have passed if it had not been for the scars on his 
abdomen." (The quotations are from Dr. Hamilton's let- 
ter.) The abdomen then measured 32 inches. The patient 
worked in a malarial locality, had numerous attacks of 
fever, for which he took whisky, and from about five months 
after the operation he had again taken up the habit of fre- 
quent intoxication. In 1905 he had diarrhea, shortness of 
breath, distention of the abdomen and all his previous symp- 
toms. After trying with no benefit the waters of various 
mineral springs, he came to the Charity Hospital, and left 
much improved after two months, having been treated with 
purgatives, principally jalap. He then remained perfectly 
well, working as switchman, until October, 1907. Then, hav- 
ing been drinking regularly, he had a return of symptoms, 
and a hemorrhage from the stomach, and returned to the 
Charity Hospital, under the care of Dr. John B. Elliott. 
There was moderate ascites, anemia, and slight icterus. The 
liver dullness was small; the organ could not be felt. Treat- 
ment with compound jalap powder again was followed by com- 
plete relief of symptoms, and the patient was able to do 
hard work again, carrying loads of 150 pounds. Later, a 
return of malaise and bad taste in the mouth led to drinking. 
This became worse in the fall of 1908, and a few days be- 
fore the last admission the abdomen again grew large, there 
was pain after eating, and the stools were black but became 
natural before admission. 

Examination. — On admission I found the patient almost 
free from subjective symptoms; temperature, pulse and res- 
piration normal. There was slight emaciation, cachexia, skin 
was sallow, sclerse not yellow. The heart was in the normal 
position, the sounds weak but clear, the radial arteries tor- 
tuous. The lungs were negative; diaphragm shadow from the 
sixth to the seventh intercostal space on the right side; the 
seventh to the eighth on the left. The abdomen was slightly 
enlarged, one and a half inches above the level of the ribs. 
The superficial veins running up the middle of the abdomen, 
continuous with those on the thorax, were slightly enlarged. 
There was a scar in the median line, 7 cm. long, extending 
from 3 cm. above the imibilicus. This lay above an oval ele- 
vation, corresponding to a soft irregular mass beneath 
and adherent to the abdominal wall. The liver could be 
felt; the dulness was small. The spleen was slightly enlarged 
and hard. There was movable dulness in the abdomen, ris- 
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ing to the umbilicus on standing. There were no hemor- 
rhoids. Urine and blood were negative. 

Later Cowrie of Dtsease. — ^Treatment was again carried out 
with compound jalap powder, by my colleague. Dr. J. B. 
Guthrie. There were no stomach symptoms and no blood in 
the stools. The distension subsided, though the superficial 
veins remained enlarged. After a short time the patient 
was able to assist in the ward work. He was then given a 
position in the pathological laboratory, later made night- 
doorman, and has remained well up to the present time. 

I can not add anything to the theory of the effect of 
the operation. I am inclined to agree with Rolleeton in 
attributing the benefit chiefly to the lessening of venous 
pressure, enabling the liver to deal more readily with 
the toxic substances passing through it, the improved 
arterial circulation following the reduction of venous 
pressure, and the greater chance of compensatory hyper- 
plasia. So far as the ascites is concerned, it seems that 
in many cases the improvement of that may be due more 
to the effect of the operation on the serous membrane 
than to the opening of collateral paths for the blood. 

From every point of view it is desirable to operate 
early, before the liver has undergone advanced degen- 
eration, and before toxemia and disease of other organs 
have made the operation too dangerous. As to the de- 
tails of the operation, I shall not discuss those that have 
been proposed by surgeons, but confine myself to the 
suggestion that in all cases the abdominal organs should 
be examined as carefully as possible, in order to furnish 
data of value in the analysis of future cases. 

In view of H. Eichhorst's recent recommendation of 
cream of tartar^ for cirrhosis, it is interesting to see 
how well the compound jalap powder seemed to do in 
the case now reported, taking down the ascites rather 
better, it seemed to me, than usual. Cream of tartar is 
an ingredient of compound powder of jalap, and has 
been much used alone as a laxative in such cases. 

124 Baronne Street. 

1. Eichhorst, H. : Med. Klin., 1909, No. 11. 
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ABSTRACT OF DISCUSSION 

Dr. Nathaniel Bowditch Potteb, New York: I should like 
to speak of a patient operated on by Dr. George E. Brewer of 
New York at the City Hospital six years ago. The patient 
has been in my service at either the City or French Hospital 
nearly every year since the operation. This patient's life un- 
doubtedly has been prolonged over five or six years. 

Db. Albebt £. RoussEL, Philadelphia: My experience with 
cases of this kind has not been so satisfactory as those that 
have been reported here. I have had under observation at dif- 
ferent times probably eight or ten patients who have been 
operated on, and in those with distinct cirrhosis of the liver, 
with two exceptions, there has been no benefit. I think w» 
should take into consideration the fact that occasionally the 
mere operation of tapping will result in establishing a com- 
pensatory circulation and enable the patient to live for a con- 
siderable period of time in fairly comfortable condition. I have 
such a case in mind now; in this case I made an unfavorable 
prognosis. After the first two tappings in which two gallons of 
fluid were removed, the patient, a woman, remained in good 
health for a period of five years. To be sure, these are excep- 
tional cases, but they do occur, and consequently they should 
be borne in mind when the advisability of an operation is con- 
sidered. Another very important point that should be borne 
in mind is that many of these patients have cirrhosis of the 
liver long before they come to us because of the ascites. In 
making examinations for life insurance, we know that there 
are a number of instances in which men, especially club men 
and individuals over 40 years old, have relatively large livers; 
very often such an enlarged liver is the early stage of atrophic 
cirrhosis or of fatty cirrhosis of the liver; but rarely is it, as 
often imagined, hypertrophic cirrhosis, which is a very rare 
disease. By careful dietary treatment in the early stages of 
the affection, by a removal of the cause, such as alcohol or 
over-eating, the process may be delayed for a very great period 
of time. It is unfortunate that no visible evidences of the dis- 
ease can be demonstrated to the patient, such as albumin and 
casts, which appear in the urine, showing an interstitial 
nephritis. When this does occur in the last-named disease, 
however, the patients are really frightened, and they then may 
mend their ways. We know that people may have enlarged 
livers without having any definite symptoms pointing to the 
trouble. I think it is up to the man of the future to make a 
diagnosis of cirrhosis of the liver before the circulatory and 
toxic symptoms make their appearance; then medical and per- 
haps surgical treatment will give different and better results. 

Db. Chables A. Hooveb, Cleveland: I should like to report 
one case. This patient was under observation thirteen years ago 
at the City Hospital in Cleveland. The man was tapped I 
believe about fifteen times at the hospital. The resident phy- 
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sician was in the habit of doing the paracentesis. When he 
completed his service at the hospital he went to practice in a 
neighboring town. This man with the ascites liked the man- 
ner in which the retiring physician had done the work, and so 
followed him to the town in which he started to practice. The 
doctor was in the habit of doing the operation once in about 
five days. One morning the patient with distended belly vis- 
ited the physician in his office and requested a paracentesis. 
The doctor was busy at the time and said he would tap him 
that afternoon. But at noon the patient had a profuse hem- 
orrhage from the bowels, losing great quantities of blood. Two 
hours after losing so much blood the man was very blanched; 
when the doctor arrived a friend of the patient was at the bed- 
side, who said : **From my observation it seems strange to see 
him so bloodless, and yet he appears to have such a good 
pulse." The man died from anemia that same night. An 
autopsy was performed on the following day and the abdomen 
was found to be dry; every bit of the serum had been ab- 
sorbed. Judging from the repeated tappings that had been 
done, not less than five liters of serum had been taken up. There 
was absolutely nothing here excepting the usual venous anas- 
tomoses and the lowered intravascular pressure to enter into 
the rapid absorption of fluid. 

Db. Samuel E. Munson, Springfield, HI. : Dr. Hoover's report 
of his case reminds me of a man, 60 years old, who had hepatic 
cirrhosis accompanied by tabes dorsalis, and who developed 
dropsy. For a period of almost one year I performed para- 
centesis about every seven or ten days. Sometimes I removed 
as much as six gallons of fluid. After a period of time following 
these tappings, the fluid disappeared and did not recur again. 
This man lived two or three years afterward. Death was due 
to tabes dorsalis. 

Dr. Joseph L. MnxEB, Chicago : I have seen two cases of so- 
called cirrhosis of the liver cured after a few tappings. In one 
case it was found that the patient was suffering from tuber- 
culous peritonitis. The second patient was supposed to be 
cured, but returned in a few months with a tuberculous perito- 
nitis. It is my opinion that some of these cases of so-called 
cirrhosis of the liver reported cured by tapping are really cases 
of tuberculous peritonitis. 

Db. Geobgb Dock, New Orleans: It is very important to 
remember that ascites and cirrhosis of the liver do not mean 
the same thing; there may be cirrhosis of the liver without 
ascites. In any case we must not suppose that the ascites is 
the result of cirrhosis of the liver; this does not always follow. 
Many cases are diagnosed as cirrhosis of the liver and reported 
as cured by operation, or cured after repeated tappings, that 
are found afterward to be cases of tuberculous peritonitis or 
some other form of peritonitis. The advantage of an opera- 
tion, however, is that it enables one to make an accurate 
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diagnosis. Dr. Hoover's report of this ease is very interesting; 
but I would like to point out that often the ascites disappears 
without known cause and without treatment. I reported a 
case some years ago in which a patient was prepared for tap- 
ping to be done a few days later, and then there was nothing to 
tap for. The abdomen was flat and there were no signs of 
fluid in it. Two weeks later this patient died and no fluid 
was found in the abdomen. There was a secondary cancer of 
the peritoneum. With regard to whether the operation does 
any good in these cases, that is something I know no more 
about than anyone else. But the results of the operation, 
such as reported by Dr. Potter and others, and the results pub- 
lished in the literature, shown by improvement and sometimes 
recovery, we cannot get around. For a certain period of time 
there is no doubt that in some cases good results follow the 
operation. Dr. Rolleston's idea is that improvement in the cir- 
culation followed such an operation, thus enabling the patient 
to withstand the disease longer than he otherwise could. Talma 
discovered on the autopsy table that in those cases which pur- 
sued a favorable course in cirrhosis of the liver, new vessels 
had spontaneously formed which were capable of carrying on 
a collateral circulation. I have seen such a condition in a 
patient operated on a second time by Dr. Roswell Park. The 
vessels were enormously developed. I think that the major 
part of the benefit of the operation comes from changing the 
process in the peritoneum. Whether there is such a change as 
occurs in Bier's hyperemia treatment, I do not know; but 
the hyperemia may be an important part. In patients having 
a great deal of ascites and without much change in the liver, 
I should prefer having the operation done. My colleague, Dr. 
Matas, is now looking for a patient on whom he can make a 
direct anastomosis of the abdominal veins and send the blood 
around the liver. Such an operation as he proposes promises a 
great deal. 



ALGID MALAEIAL PEVEB 

WITH REPORT OP CASES 



THOMAS D. COLEMAN, A.M., M.D. 

Professor of the Principles and Practice of Medicine, Medical 

Department of the University of Oeorgla; Vlsltlnip Physician 

to the Augnfta City and Lamar Hospitals 

AUGUSTA, OA. 



The pernicious types of malaria are of absorbing 
interest because of their diverse clinical features and 
their high mortality. Complex problems are attractive, 
and a high death-rate in any disease is apt to stimulate 
the energies even of the slothful. 

Pernicious malaria presents such problems, and their 
solution deserves the study of our best clinicians, for 
much more work is required to be done in their fuller 
elucidation. The term "pernicious malaria," while con- 
veying an impression more or less definite, to the rank 
and file of the profession, and, therefore, to that extent 
serving a useful purpose, has none the less impressed 
me as being indefinite. 

Pemiciousness is a quality that may characterize any 
disease, and is doubtless dependent on a number of 
conditions. One might just as well speak of pernicious 
scarlet fever, pernicious measles, pernicious smallpox. 
Instead, however, we speak of malignant scarlatina, 
black measles, hemorrhagic smallpox. 

CLASSIFICATION OF FORMS OF MALARIA 

While these qualifying adjectives have in the main 
been inherited, and are not of the highest scientific 
value, they carry a sort of universal significance, which 
is, in a measure, understood. In this sense, therefore. 
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certain types of malaria have been described in all lan- 
guages — at least in all countries in which they occur — 
as pernicious. I think that the tendency on the part of 
some clinicians to subdivide minutely this class is as 
confusing as tmnecessary. 

For instance, I think one might just as well speak of 
the diarrheal form of typhoid fever, or of the consti- 
pated form of pneumonia, as the diarrheal or dysenteric 
form of pernicious malaria, as contrasted with the algid 
form. The simpler the classification of any disease the 
more effective it is. There is a type of malaria that is 
always serious and in many instances fatal. To this, for 
want of a better name, the term pernicious has been 
given, and is everywhere generally accepted. 

From my study of the classifications of others and 
from my own experience with this type of the disease, I 
think that a subdivision into the comatose, hemorrhagic 
and algid varieties is all that is needed either for accur- 
acy or elasticity. I have seen no variety that could not 
be placed under one of these subdivisions. A multiplica- 
tion of them is, therefore, not only unnecessary but con- 
fusing. 

With the term "pernicious'^ more or less definitely 
understood, it is interesting to inquire into the causes 
of pernicious malaria. It is generally conceded that this 
type is produced by the action of the estivoautumnal 
variety of the Plasmodium maiaricd. Why, then, are some 
of the cases produced by them mild or benignant and 
others severe or pernicious ? Unfortunately, we must de- 
pend here on analogy and our knowledge of the life- 
history of the parasite. 

First, we may assume that a great number of the 
invading parasites, with the toxins secreted by them, is 
sufficient to bring about the pernicious sjrmptoms. 
Against this it may be argued that in many fatal cases 
few parasites have been found. In such cases it may be 
and probably is true that the parasites have collected in 
the internal organs. 



178 

Second, it may be argued that in the severe cases 
either the parasites possess an unusual virulence or the 
resisting power of the individual has been lessened by 
preceding attacks of this or some other disease, or some 
vice of constitution. 

Third, it may be supposed that the parasites, for rea- 
sons unknown to us, tend to accumulate in some por- 
tions of the anatomy, interfering with the circulation 
there and causing greater absorption of their toxins, 
and that the character of the attack varies according to 
the point of chief attack. 

This is not unknown in the case of other organisms 
and has been actually shown in this. I refer to what has 
been described as an apparently unusual stickiness of 
the organisms and sluggishness of the circulation in the 
part. 

It may be that a part or all of these factors are opera- 
tive. At any rate they furnish a not unreasonable work- 
ing hypothesis for the varying clinical pictures as we 
encounter them. For instance, when the cerebral cortex 
is invaded through its circulation we have the comatose 
variety produced. When the basal ganglia and medulla 
are chiefly attacked we have the algid variety. When a 
more general (even though in cases less active) invasion 
occurs we have great corpuscular destruction, and hem- 
orrhagic malaria or blackwater fever results. 

All the pernicious forms of malaria are interesting, 
for they cry aloud for further study, but for the present 
our deliberations shall be limited to the algid type. 

THE ALGID TYPE OF PERNICIOUS HALABIA 

Algid malaria may be defined as a pernicious type of 
malaria, caused by the estivoautumnal form of the 
Plasmodium malaruB and characterized by profound 
prostration, cold and clammy skin, and an unclouded 
intellect; this latter in strong contrast with the coma- 
tose variety. 
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Geographic Distribution. — It occurs in all tropical 
and subtropical countries where malaria is founds occur- 
ring in Africa, Asia, southern Europe, the southern 
United States^ Central America and South America. In 
predisposition, in age, sex and race, it does not differ 
from other forms of malaria. In subtropical countries 
it occurs chiefly in the late summer or early autumn 
and in all cases there is either the history or strong pre- 
sumption that it has been preceded by other attacks of 
malaria; in other words, that it is a sequel or termina- 
tion of a more or less chronic malaria, recognized or un- 
recognized. In all cases it is produced by the tertian 
and crescentic forms of the Plasmodium mularias. 

Pathology, — In cases in which autopsies have been 
performed, the pathology does not differ in any essen- 
tial particular from that of other forms of pernicious 
malaria, with the single exception of hemorrhagic mala- 
ria, in which the urine is more or less surcharged with 
hemoglobin, giving to it its red and darkened color, and 
also its name, blackw&ter fever. 

Symptomatology, — ^The symptoms of algid malaria 
are clear-cut and definite, and from them it gets its 
name. In some cases a definite malarial history will be 
elicited; in others the patient may not have been con- 
scious of other malarial paroxysms, but he lives in a ma- 
larial section or has recently come from one. 

The attack may be preceded by feelings of malaise, 
loss of strength, weight and appetite. A more or less 
torpid liver and constipation are also precursors, though 
more usually choleraic symptoms usher in the attack. 
The attack is often preceded by a more or less torpid 
liver and constipation. The immediate attack is ushered 
in by a chill or a general sense of chilliness and discom- 
fort, in which event the chill is usually neither so deci- 
sive nor so long as in the intermittent variety. Follow- 
ing this there is a rise of temperature, which is usually 
not great; in most cases it is not present, and cases have 
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been recorded in which the temperature remained sub- 
normal. 

The tongue is usually dry and coated and thirst is 
great. With the onset of the paroxysm pronounced nau- 
sea^ vomiting and diarrhea set in. The general prostra- 
tion is profound^ and, while headache, pains in the back 
and limbs are usually present, they are not so marked 
as in many of the more benign varieties. 

The f acies is that of a patient suffering from cholera. 
The face wears a pinched look; the eyes are abnormally 
bright with hollows and circles around them; and, sin- 
gularly enough, the brain remains abnormally bright 
even unto the end. The conjunctivae and skin are often 
yellow. The skin is cold and clammy and shrivelled and 
almost constantly bathed in sweat, so that, to the touch, 
the patient feels as if he did not have any fever. It is 
this phase of the condition which gives to the disease its 
name. The mouth and rectal temperature may, how- 
ever, show an elevation of temperature varying from 99 
to 103 F. The pulse is small and thready and toward 
the end may be imperceptible. There is usually loss of 
appetite, and great thirst exists. The urine is usually 
scanty, high-colored and may show albumin and casts, 
but does not contain hemoglobin. The diagnosis is made 
from the history, which naturally includes the patient's 
past history, the presence or absence of cholera in the 
region and cholera morbus or ptomain poisoning. After 
all has been said, the diagnosis will necessarily hang on 
the blood examination or the autopsy; and even these 
may be misleading, for a patient may develop ptomain 
poisoning and still have been already infected with 
severe malarial poisoning. Cases for reasonable doubt, 
however, are exceptional. 

Prognosis. — The prognosis is generally grave. In my 
experience the mortaliiy has been, I regret to say, 100 
per cent. 

Treatment — In all forms of pernicious malaria qui- 
nin seems singularly ineffective. I still adhere to the ad- 
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ministration of quinin in the type under consideration, 
believing that it is a matter of the amount given and its 
subsequent absorption. For this reason I administer it 
hypodermically. The rest of the treatment is supporting 
and symptomatic. 

REPORT OF CASES 

Case 1. — History. — ^H. D. V., white, aged 67, American, 
book agent, entered the City Hospital Oct. 13, 1902. His 
mother died of bilious fever, and one of his children died of 
malarial fever; otherwise the family history and personal 
medical history were negative. For about nine days previous 
to the patient's entrance into the hospital, he had been 
suffering from more or less nausea, vomiting, and swimming in 
the head, muscular weakness, and loss of appetite, which he 
attributed to the eating of some ham, which disagreed with 
him; following the nausea and vomiting, he developed diar- 
rhea. 

Ewamination, — On admission the patient was found to be a 
man of medium build, imperfectly nourished and anemic. 
The pallor of his skin was quite marked, the tongue coated 
and the conjunctiva slightly tinged yellow. The lungs were 
normal, as was also the heart, except for diminished muscu- 
lar power. The liver was slightly enlarged and the spleen 
considerably so. The skin was cool and clanuny to the 
touch, being bathed in more or less profuse sweat; so that 
to feel the patient in any portion of his body, whether head, 
hands or feet, he seemed to be free from fever, and this 
continued steadily until the end. The temperature by mouth 
was 97.06 F. 

Course of Disease, — On the next day the temperature rose 
to 98; then came a sudden drop to 93.06 at which time the 
patient developed a hiccough which persisted practically 
without intermission until his death. Nausea and diarrhea 
were pronounced. Following the drop in temperature there 
was a rise to 102.04 (by the rectum) although when the 
internal temperature was this high the surface was blanched, 
moist to the touch, and cool. Following this rise the tem- 
perature dropped to normal, and continued so until the 
morning of the fourth day. Just before death, the rectal 
temperature registered 100. The patient's mind continued 
unnaturally bright until the end. The case presented a 
picture not unlike that of Asiatic cholera, except for the 
fact that the stools were not so numerous or profuse. The 
diagnosis of algid malaria was made from the blood-smear. 
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in which great numbers of estivoautumnal tertian organisms 
with crescents were found. Treatment was unavailing; at 
the beginning he was given broken doses of calomel at fifteen 
minutes' interval until he had received a grain and a half; 
he was given, hypodermically, ten grains of acid quinin hy- 
drochlorid with urea three times a day, and a supporting 
treatment, including high salt enemas. Unfortunately, an 
autopsy was not allowed by the family. 

I find a case recorded^ by Dr. R. H. von Esdorf which 
presents many points of resemblance to the case just 
recorded by me, except for the more pronounced 
choleraic discharges in Dr. von Esdorf's case. For- 
tunately in that case an autopsy was thoroughly per- 
formed and recorded. 

Case 2 (von Esdorf's). — In brief there was a history of an 
illness of about six hours; symptoms of cholera, no fever, 
syncope and death. 

Autopsy. — Enlarged liver and spleen; discolored mucous 
membrane of stomach; discolored mesentery and omentum, 
section of liver and spleen showed hemozoin in large and 
small masses, young small ring form of malarial parasites 
in red blood cells, lymphocytosis; free hemozoin in blood. 

In a letter Dr. Bosenau makes this pertinent remark 
to Dr. von Esdorf, and the deduction seems reasonable: 
"He surely had an access of pernicious [malaria]. 
Don't you suppose, however, that he might have been 
sick on the trip, and that when you saw him he was 
suffering with the stupor due to the clogging of the 
capillaries of the brain with malarial pigment and para- 
sites ?" 

Case 3. — History. — Mr. B., aged 60, white, travelling sales- 
man, admitted to City Hospital, Oct. 16, 1002. His previous 
history was negative. On admission patient had severe 
bilious vomiting, copious diarrhea, and pains in stomach and 
intestines. 

Examination. — The patient's temperature was 95 F. on 
admission and remained subnormal until death. The pulse 
was small and thready; respiration 28 to 40. The skin was 
cold, moist, clammy. The intellect was clear. 

1. Von Esdorf: Boston. Med. and Surg. Jour., June 18, 1008, 
clvlil, 937. 
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Course of Disease. — ^The patient was given acid quinin hy- 
drochlorid hjrpodermically. Fowler's solution and a support- 
ing treatment, but died on the third day. An autopsy could 
not be obtained. 

For the report of the following case I am indebted to 
my friend, Dr. Murphy : 

Case 4. — History. — John W., colored, aged 19, laborer in 
brickyard, was admitted to Lamar Hospital Sept. 26, 1902, 
in profound collapse. 

Examination. — ^The patient was with a history of having 
had one chill eight days before admission, when diarrhea 
and nausea set in after a chill; conscious; his skin was cold 
and clammy; there was nausea, vomiting of green material, 
and copious watery diarrhea. The spleen was enlarged; the 
abdomen retracted; there was marked pallor of mucous mem- 
brane. Pulse was 124 to 126; temperature 97.8. Blood ex- 
amination showed profuse infection with estivoautumnal ring 
forms, also a few crescentic and ovoid forms. 

Course of Disease. — ^The patient was treated with calomel 
and magnesium sulphate after washing out stomach, and 
given acid quinin hydrochlorid gr. xv. hypodermically every 
three hours for three doses. Ronittent fever set in after 
patient rallied from collapse, but yielded to treatment with- 
out any return of algid symptoms after twelve days. 

Case 5. — History. — Susan Jones, colored, aged 56, laundress, 
was admitted to Lamar Hospital, August 1900, with history 
from family of "dysentery," with nausea and vomiting for 
three days. Coma had set in three hours before admission 
to hospital. 

Eofamination. — ^The patient was unconscious on admission. 
Temperature was 98; pulse 108; respirations 20. Blood 
examination showed numerous pigmented leucocytes, but no 
intracellular parasites. 

Patient sank into deeper and deeper coma and died nine 
hours after admission to hospital. 

Autopsy. — This showed enlargement of liver two fingers' 
breadth below costal border, spleen just below costal border, 
dark red in color; capsule tense, soft in consistency; no 
changes of importance in other organs; liver and kidneys 
showed cloudy swelling. Smears from spleen showed enor- 
mous quantities of estivoautumnal parasites and pigmented 
cells, also much free malarial pigment. 

503 Greene street. 
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ABSTRACT OF DISCUSSION 

Db. John A. Withsbspoon, Nashville, Teniu: While I do not 
practice in a malarial section of the country, I aee much per- 
nicious malaria in Nashville. The cases described by Dr. 
Coleman are comparatively rare and seemed to be those that 
are overwhelmed by the toxemia of malaria. Algid malaria, 
strictly speaking, is the type of malaria he described; in this 
type of the disease we find choleraic diarrhea, nausea, vomit- 
ing, colic, rice-water vomiting, purging and cholera. Fortu- 
nately, these cases are rare. In all malarial countries there 
are latent malarial cases; the infection invades the blood, 
especially of the spleen; the peripheral circulation may be 
examined carefully and no Plasmodium found. Yet there is 
a low grade of infection and occasionally the temperature and 
chill will repeat themselves. Any man who undertakes to 
handle latent malaria should remember that it requires four 
or five months' constant treatment, and even then he may 
have relapses. One of the greatest mistakes a person may 
make in the treatment of this disease is to give quinin for two 
or three weeks and expect to cure the patient. Again, it 
should be borne in mind that these walking cases of latent 
malaria cannot be properly cared for while the patient is up 
and about his business. I have seen but two cases of the type 
described by Dr. Coleman. The first patient died one hour 
after I reached the bedside; the other lived thirty-six hours. 
Both patients were overwhelmed by the toxemia of malaria. 
The pupils were dilated, the rectal temperature was subnor- 
mal, the diarrhea vras profuse and emaciation was rapid; yet 
the intelligence was perfect untU the last. It is strange that 
with such a degree of prostration, with the pulse almost im- 
perceptible at the wrist, the intelligence remained good. These 
patients rapidly became cyanotic and died in a state of 
extreme toxemia and exhaustion. It seems to me that the 
only hope for treatment in the type described by Dr. Coleman 
is to recognize the fact that the person has come to a malarial 
portion of the country, has come to an infected district where 
such severe forms of malaria develop, and that the only 
hope lies in trying to prevent the disease occurring. After the 
disease has developed, I believe that the only hope lies in the 
use of saline irrigations, transfusions and injections. I believe 
that the deep hypodermic injection of quinin, which gives such 
beautiful results in other forms of malaria, is absolutely use- 
less here. Our only hope in curing these patients, I believe, 
rests in the intravenous injections of solutions of quinin. K 
the solution of quinin is injected into the tissues, into the 
muscular structures, the quinin will not be taken up by the 
circulation. 

For those who are not used to giving quinin I should like 
to mention one practical point. I believe that quinin is used 
in too large doses. From 15 to 20 grains is sufficient in most 
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cases, although 1 have given as much as 140 grains in three 
liours. But I insist on giving quinin hypodermically, putting 
it deep into the tissues. I cannot hope to get such good 
results by simply putting it under the skin. There will not 
be any abscess or irritation of the skin and the quinin will be 
better absorbed. Those men who have condemned the hypo- 
dermic method in the treatment of these cases did not use 
quinin in a proper acid solution and did not insert the needle 
deeply enough in the tissues. If I get another case of algid 
malaria I shall introduce the quinin into the veins. Some 
patients recover because of their strong resisting power, so it 
is said; but I think if they do recover it is by the grace of 
God. 

Malaria throughout the South is decreasing; the number of 
cases occurring is growing less and less. Clearing up the 
swamps in certain districts has lessened materially the num- 
ber of cases of pernicious malaria. The disease is now prac- 
tically limited to the swampy districts; it is here that blood 
becomes contaminated after the individual has been put to 
sleep by the melodious song of the mosquito. 

Dr. James B. McElbot, Memphis, Tenn.: I should like to 
speak about the classification of pernicious malaria and the 
treatment of the special form under discussion. The best 
classification probably is that given by Dr. Coleman, that is, 
comatose, algid and hemorrhagic. J think, however, that 
"blackwater fever" should be excluded from the latter. Black- 
water fever differs from pernicious malaria in the mode of 
occurrence, in clinical manifestations and in parasitology. 
"Blackwater fever" occurs most frequently in old residents in 
malarial districts; pernicious malaria most frequently in chil- 
dren and newcomers to infected districts. In pernicious 
malaria, paroxysms occur at regular intervals of rarely less 
than twenty-four hours, and each paroxysm tends toward 
death. In hemoglobinuric fever the paroxysms usually come 
at shorter intervals, and, unless the first paroxysm ends 
fatally, death is not usually produced by the associated 
malaria. As a rule, pernicious attacks of malaria are asso- 
ciated with numerous parasites, with a tendency to increase 
with each succeeding paroxysm. Large phagocytes are also 
frequently seen. In blackwater fever parasites are few, and 
frequently absent; they tend to disappear early from the 
peripheral blood and internal organs as well; large phagocytes 
are seldom seen. While blackwater fever is most frequently 
of malarial origin. I do not think it should be regarded as a 
pernicious attack in the sense in which the comatose, algid 
and hemorrhagic are. The pernicious hemorrhagic group 
should be reserved for those pernicious attacks of malaria 
associated with real hemorrhages. The treatment best 
adapted for the algid forms is the prompt administration of 
quinin by Iiypodermoclysis in normal salt solution. The prog- 
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noflis is always gravo in these; but on several occasions I 
have seen recovery follow this measure in severe algid attacks. 

Dr. Thomas D. Coleman, Augusta, Ga.: I should like to call 
attention to the fact that in the cases I have reported the 
duration of the disease was short. In one case the patient died 
within a few hours after the onset. No case lasted more than 
four days. The duration was short and, of course, the symp- 
toms were correspondingly severe and pronounced. 

I prefer the bimuriate of quinin with urea, from 10 to 15 
grains to the dose, repeated as the symptoms require. I think 
that Dr. McElroy's point on blackwater fever is a good one. 
I have never approved of the term "blackwater fever." 
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INTRODUCTION 

At the present time when the medical laboratory men 
are following Ehrlich and Wright into the fourth di- 
mension of medical science, when clinicians cry for a 
"dead-sure'' test and when all demand nice, "new,*' 
clean work, it would seem a thankless task to si)end fif- 
teen minutes in talking about stool examination. I also 
would much prefer as subject the ^'complement fixation 
of this,'' "or the opsonic index of that," etc.; but a 
varied experience in clinical laboratories has taught me 
the importance of stool examination, and its growing 
importance now that functional diagnosis is rightly 
demanding more and more attention. While I was in 
charge of a clinical laboratory to which specimens were 
sent from all directions, many mistakes by physicians 
came to my notice, of which the following are a few 
illustrations : a strip of mucus was mistaken for a "de- 
composed tapeworm"; normal meconium was called 
blood; a roundworm six inches long was diagnosed as 
hookworm because it resembled a much-enlarged picture 
of uncinaria; solid fat was not recognized at all; soap 
globules and vegetable cells were called eggs, and eggs 
of harmless saprophytes were considered those of patho- 
genic parasites. But stool examination is fast assuming 
a new and very practical importance. Functional diag- 
nosis is the subject of the future. We now no longer 
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ask merely, "What is the matter?" but also, "How much 
is it the matter ?" and to gain any idea of the functional 
ability of the stomach, bowel, pancreas and liver, the 
stools must be studied. 

My paper is not so much for the general practitioner 
who is willing to remain ignorant of tiie difference be- 
tween an antigen-amboceptor combination and a ther- 
mostable immune opsonin, but who does know mucus 
when he sees it, as it is for those younger than I who 
lose the valuable information which stool examination 
might give them. 

In the following paper I shall speak only of those 
findings which are of value to the busy general practi- 
tioner, omitting those methods of investigation which 
are reserved for the clinical laboratory. 

At the onset permit me to emphasize one test which is 
very important; in fact, is the basis of all stool- work; 
the determination of the number of hours required for 
food to pass from mouth to rectum. This is easily de- 
termined by giving the patient with breakfast about one 
dram of charcoal or a little carmine. These are easilv 
recognized in the stool. In some groups of cases it is 
well to use tJiis test as a routine, and the results are 
often interesting. 

This test may be used to test the presence of the so- 
called "latent constipation." In this condition it is sup- 
posed that while there is a normal-appearing stool every 
day and, therefore, no suspicion of constipation, yet the 
intestine contains always the feces of two or three days 
instead of but one, and each stool is, therefore, the re- 
fuse of the third or fourtli day before instead of the 
second. "While I would not try to be positive I do not 
believe in- this idea. 

MACROSCOPIC EXAMINATION OF STOOLS 

It is from the inspection of a stool that one gets the 
most information. How few physicians ever look at the 
stools of their patients! How many are content with 
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the nurse's stereotyped description, e. g., "a moderately 
large, fairly well-formed stool/' 

In certain conditions the appearance alone of some 
(but not all) of the stools of some (but not all) pa- 
tients suffering from these diseases is at certain stages 
(but not all) of these diseases sufficient for diagnosis. 
But because the appearance of all the stools is not diag- 
nostic one should not refuse the aid occasionally given. 

As a rule the patient needs no aid in making this 
diagnosis of constipation, but it is otherwise with those 
who think their periods of constipation normal and who 
complain of the brief periods of diarrhea. These persons 
illustrate the old and very true, if not strictly medical, 
French adage that "diarrhea is one of the best symp- 
toms of constipation." The stools in this condition are 
rather characteristic, since in the fluid stool are seen 
flecks of mucus and small, hard fecal masses which are 
evidently broken off from impacted masses higher up 
which cause irritation and so the diarrhea. 

In mucous colitis, mucus is passed with the stools, 
sometimes a few shreds, sometimes many and in some 
cases the stool consists of nothing but mucus. One pa- 
tient recently passed nearly a pint of mucus in one 
stool. Some think tliat they have passed pieces of bowel. 
These strings of mucus should be searched for in all 
doubtful cases with abdominal pain. Unfortunately gen- 
eral practitionei-s too often fail to look for them, or do 
not appreciate their significance. The nature and the 
differences between mucous colitis and membranous 
enteritis, if differences there be, can not be discussed 
here, but even the most conservative will admit that the 
nervous element in both is of great importance, while 
the most radical will maintain that, except, in a few 
cases due to pelvic tumor, mucous colitis is always a 
purely functional neurosis. Over 95 per cent, of the 
patients are nervous women and should be treated as 
such and the local bowel condition left alone. Were 
their stools examined for mucus, very many of these 



190 

women would escape operations for appendicitis, renal 
colic, floating kidney, gallstones, and ovarian troubles, 
one or each in succession, since the colic of mucous 
colitis can simulate each of these troubles. During the 
past year there have come under my personal observa- 
tion roughly two thousand nervous women, and the his- 
tory some give is very sad. They have had from one to 
ten operations performed on their abdominal and pelvic 
organs, and yet give clear histories of mucous colitis 
antedating their first operation. I feel this so strongly 
that in all doubtful cases suggesting any one of the 
above conditions I question carefully for the history of 
mucous stools, and in case these are or have been present 
will consent to operation only when the indications of a 
local trouble demanding operation are very conclusive. 

The rare and interesting condition of intestinal sand 
does not attract nearly as much attention as it deserves. 
Intestinal sand is the name given to the sediment of 
fine granules which sometimes settle in a fresh liquid 
stool. These granules are from 1 to 2 mm. in diameter, 
are dark red, green or black in color, are spherical or 
slightly iiTegular in outline, and verj' hard. They are 
often present in great abundance, even half an ounce in 
one stool. Examined chemically, they have been found 
to consist of the phosphates and carbonates of calcium 
especially, but also of magnesium, iron, etc. A little 
organic matter, fat, cholesterin, and also bacteria are 
present in them. In one case they consisted of calcium 
sulphate. Those I have examined chemically consisted 
of a little plug of epithelial cells impregnated with car- 
bonate salts. When but a few granules are present there 
is often a question as to the correctness of tlie diagnosis. 
Pseudosand is common. This may be the seeds of small 
fniits, various food adulterations, and various vegetable 
structures. The lower power of the microscope would 
easily detect the difference, and yet raspberry and simi- 
lar seeds (perhaps timothy-grass seeds) have been sent 
to use for diagnosis. Intestinal sand appears intermit- 
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tently in the liquid stools of some nervous persons. It 
may or may not be associated with mucus. It is per- 
liaps due to a secretorj' neurosis and has the same sig- 
nificance as mucus. 

A definite colitis is usually indicated by the presence 
in the stools of pus- and blood-containing mucus. 
Whether or not there is increased frequency of evacua- 
tion will depend on the portion of the colon involved. 
Eosenheim has recently emphasized the relation be- 
tween the portion of bowel involved and the symptoms. 
There is a form of colitis of the descending colon and 
sigmoid flexure especially, in which the stools are almost 
characteristic. Food is evacuated in from five to eight 
hours after ingestion. Its color, the test for bilirubin 
and the appearance of the muscle fibers and vegetable 
tissues on microscopic examination show that digestion 
in the small bowel is practically normal. The stools are 
soupy in consistency and contain many small masses of 
blood-stained mucus. On microscopic examination the 
red cells and leucocvtes in the mucus cells are found to 
be in almost perfect condition. The stools are not ver}- 
frequent, perhaps four or five a day, which is evidence 
of a normal rectum. This condition in one case now 
under observation has continued for over twenty years, 
without any periods of constipation, which differentiate 
it from the amebic colitis, and with little influence on 
the general health.^ 

In cases of rectal carcinoma the stools are very fre- 
quent and contain much blood and some mucus. 

In all cases the feces of mucus should be studied for 
amebse. 

In the case of children the stools of blood-stained 
mucus should always f>uggest the possibility of intussus- 
ception. 

1. At autopsy the colon from just above the cecum to the 
sigmoid was uniformly small, scarcely admitting the finger. Its 
mucosa seemed in the main ^replaced by scar tissue in which were 
innumerable small bleeding points. The patient died of carcinoma 
of the cecum. There was no evidence of tuberculosis or amebic 
dysentery. 
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Acholic stools are usually betrayed by their clay 
color, soft consistency and foul odor. They mean ob- 
struction of the common duct. But somewhat similar- 
appearing stools are passed by persons on a milk diet, 
or other diet rich in fat. The stools in a case of violent 
diarrhea may be colorless. In some e^ses the putty-like 
stools are due to bacterial fermentation which have 
changed the bile pigments to leucourobilin. In the latter 
case the color will return if the stool stand in the open 
air. Bile in abundance can often be extracted by alcohol 
and ether from a stool the appearance of which would 
suggest its absence. When a common duct obstruction 
is suddenly relieved the stool sometimes has a bright 
orange color, due to bilirubin which normally is never 
present in any amount. 

Fatty stools may indicate several possibilities. Large 
amounts of fat are present in acholic stools and in those 
of a person on a milk diet or a diet including much cod- 
liver-oil or olive-oil. The fatty stools of patients with dis- 
eases of the intestinal wall which prevent absorption, as 
tuberculosis or malignant diseases of the retroperitoneal 
lymph glands which blocks the flow of lymph are often 
of great aid in diagnosis. But true steatorrhea is pres- 
ent practically only in cases with total destruction of 
the pancreas and not always then. The fat of these 
stools resembles melted butter and hardens at once on 
cooling. The stools most characteristic of pancreatic 
disease are those described by Ury and Alexander. 
These are fairly solid and contain a great deal of visible 
fat, much muscle fiber, and are the stools of patients 
who ai*e not jaundiced. But the large bulky, fetid, 
greasy stools, the volume of which seems out of all pro- 
portion to the amount of food eaten, which show signs 
of active fermentation and which contain gross masses 
of undigested meat and vegetables, are also very charac- 
teristic of deficient pancreatic fluid, and should be 
looked for in cases of malnutrition. 
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In pancreatic disease the inspection of the stools often 
gives very important information. In acute hemor- 
rhagic pancreatitis an intractable constipation usually 
obtains at first; then, if the patient lives, a diarrhea 
which is just as intractable. The stools may or may not 
be acholic. In five cases from literature fat was grossly 
visible. In gangrenous pancreatitis a persistent diarrhea, 
sometimes with involuntary stools, is the rule. The 
movements are thin, copious, very fetid and in one ease 
green, much resembling vomitus. In three cases abun- 
dant blood was present. 

In abscess of the pancreas the diarrhea is very severe. 
The movements are profuse, watery, fetid, although in 
some cases they are solid and very offensive. In one 
fatal case there were over twenty movements a day. In 
one case there occurred a profuse hemorrhage, about 
1,000 c.c, from the bowel. In only one case was fat 
recorded, while in several cases pus was grossly visible. 
In cases of pancreatic cyst the stools will depend on the 
injur}' the pancreas has suffered. The stools are usually 
normal, but in five a definite steatorrhea was present. 
The diarrhea pancreatica which accompanies the evacua- 
tion of the cyst through the bowel is especially interest- 
ing. Late in a case of chronic pancreatitis, diarrhea is 
the rule. The stools are pale in color, of offensive odor, 
contain much undigested food and sometimes rather 
large lumjps of fat. Blood is sometimes present in the 
stools. In cancer of the pancreas the stools may be nor- 
mal, but steatorrhea and azotorrhea often are present 
near the end. In 13 cases of calculus of the pancreas 
with subsequent atrophy, blood was present in the stools 
of 4, and fat in those of 3. 

The tarry stools in cases of gastric and duodenal ulcer 
are characteristic of severe hemorrhage in the upper ali- 
mentary tract. One practically never sees really tarry 
stools in typhoid fever; in the most of these eases the 
blood is fairly bright. But the stools may be fairly 
black when the patient is taking bismuth subnitrate or 
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after tliey have stood for a time in the air, if he is tak- 



ing iron. 



Gall-stones should alwavs be searched for in the stools 
of a case of suspected gall-stone colic. The stool should 
be mixed with water and strained through a coarse 
mesh. Failure to find the stone may mean that the right 
stool was not examined, that the stone was soft and dis- 
integrated in the bowel, or — and this is most important 
— that the colic is due to some other cause. In this con- 
nection should be mentioned pseudogall-stones. Of these 
the fat concretions are most important. These may be 
from a pea to a hazelnut in size and consist of fat of 
high melting-point They may follow a meal rich in 
pork fat, mutton-fat, tallow, etc., but the most are seen 
in the stools of a person taking much olive-oil. It is 
these pseudostones which give this oil its undeserved 
reputation as of value in helping the gall-stone to pass. 
Also masses of vegetable and especially of fruit tissue 
may appear as concretions and they are sometimes 
harder than gall-stones. It is well to split open a sus- 
pected gall-stone and to examine its fractured surface, 
or to dissolve a little of it in boiling alcohol and to 
obtain cholesterin crvstals when the alcohol cools. 

The curds seen in the stools of infants and of adults 
on the milk diet are usually said to consist of casein and 
are interpreted as evidence that milk is not well borne. 
But these ^'casein-curds" often consist of almost pure 
fat. 

One never in a normal stool finds gross particles of 
meat, bread or potato. These may be present in diarrhea 
due to any cause, but if they are seen in a firm stool the 
evidence is in favor of pancreatic disease. 

The normal stool may contain visible masses of soaps 
— the yellow masses of calcium soaps, and masses of 
colorless soaps. 

The study of intestinal worms is of growing impor- 
tance. The ordinary roundworm and links of the tape- 
worm are readily recognized. It is well to remember that 
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decomposing tapeworm-links are practically never found 
in a fresh stool. That which suggests this diagnosis is 
almost invariably a string of mucus. To find the head 
of the worm it is best to shake up the stool in water and 
allow it to settle. All fragments of the worm will 
promptly sink to the bottom. 

Tfcnia solium is in this country an exceedingly rare 
worm. I know of but one certain case. But one is often 
tempted to make this diagnosis, since the over-ripe seg- 
ments of the Taenia saginata would appear to have a 
uterus with few coarse branches. An expert recently 
visiting the museums of some of our medical schools 
was able to find no specimen of Tcenia solium. Of thir- 
teen specimens thus labeled, eleven labels were certainly 
incorrect and the other two worms were too decomposed 
for identification. 

To find the smaller worms, the stool should be well 
spread on a porcelain plate. Oxyuris, contrary to popu- 
lar belief, does inhabit the intestine as high as the cecum 
or even higher, and umy be found in the body of the 
stool. Uncinaria americana and duodenalis can easily 
be differentiated under a dissecting microscope if one 
take trouble to examine the head and caudal bursa. The 
reason why adult trichinas and whipworms have not 
been found oftener is that they have seldom been looked 
for. 

THE MICROSCOPIC EXAMINATION OF THE STOOL 

This is really the only method which the clinician can 
use to judge of the functional ability of the digestive 
organs, since accurate metabolism work is impossible 
for him. But to form a correct estimate the patient 
must be on a special test diet. That to be recom- 
mended is the Strasburger and Schmidt diet. To ex- 
amine the stool microscopically the particles to be ex- 
amined should be selected with care. If the stools are 
mixed with water and spread on a plate the choice often 
is easily made. If not, the stool may be mixed with 
water in a glass jar. The mucus will tend to rise to the 
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surface together with some of the vegetable tissue. Para- 
sites' eggs will sink togetlier with fragments of food, 
meat especially. From this water suspension may easily 
be selected particles for further studv. The variety of 
objects which may be found on microscopic examination 
of the stool is unlimited. It will depend on the food 
eaten, on extraneous matter eaten with tlie food, on 
substances contributed by the digestive organs, on the 
flora and fauna of the alimentary canal, and lastly on 
the extraneous matter which adds itself to the stool after 
it is evacuated. This means that the microscopist may 
run across almost anything. He should be able to recog- 
nize vegetable tissue in general, especially the common 
forms of fiber. Especially should he be able to recognize 
chlorophyl-containing cells. The spiral cells are easy 
to recognize; the guard cells of leaves have been taken 
for fragments of carcinoma. The thorns of the down 
on some fruits are often diagnosed as worm embryos, 
while single cells, spores, pollen, etc., are often mis- 
taken for eggs. Unfertilized eggs often do look ver}' 
much like vegetable cells. Muscle fibers with the cross- 
striation well preserved are easy to recognize, but those 
partially digested are more difficult. It is important to 
be able to judge roughly whether an unusual number of 
fibers have appeared in the stool and if they show signs 
of insufficient digestion, for the condition known as 
azotorrhea is important in the diagnosis of pancreatic 
disease. By this we mean the presence in a firm stool 
of an unusual amount of undigested muscle. 

■One who systematically examines stools will surely 
find many eggs and larvaB which he can not recognize. 
The great wonder is he does not find these oftener. Two 
easy mistakes are thinking that the eggs of Tf/roglyphus 
siro, or the flour mite, are those of Bothrioccplialus latus 
and mistaking the larvae of many dipterae for the rather 
serious screw-worm. The number of dipterae and other 
injects which have access to food and to the raw ma- 
terials of which food is made is great. Here they lay 



197 

their eggs or add their bodies to the dish. In the stool 
one finds eggs, larvae, perfect insects, and fragments of 
these. But the insect contaminations of greatest impor- 
tance are those which are added to the fresh stool if it is 
not carefully covered as soon as evacuated. Fortunately 
we can usually recognize these as accidental findings. 
If in doubt one can always refer the specimen to the 
experts at Washington. In general these extraneous 
saprophytes' eggs are larger than those of pathogenic 
parasites. But just as serious is the danger of inter- 
preting vegetable cells and even some soap masses for 
eggs. 

The work of careful men has shown what a large 
number of persons are the hosts of animal parasites. 
Ascaris lumbricoides was found in about 0.4 per cent, 
of all examined, Oxyuris vermicularis in 0.8 per cent., 
strongyloid worms in 0.6 per cent., Trichoceplwlus tri- 
chiurus in 10.3 per cent., and Uncinaria in even 3 per 
cent, of all examined in some portions of the South. 
The eggs of Ascaris lumbricoides occur in large numbers 
in the stools of infected persons. When fertilized they 
are very characteristic, but the unfertilized eggs are 
often mistaken for vegetable cells. The eggs of Oxyuris 
vermicularis may be found in the stools, but more often 
in shreds of mucus on the surface of the stool and still 
more often in the scrapings from the margins of the 
anus. The eggs of Uncinaria duodenalis and Uncinaria 
americana are exceedingly important, since the anemia 
these worms produce is now recognized as a disease of 
national importance. * 

In searching for eggs the temptation is to pick out 
for examination a fragment of feces at random. But 
when in doubt the stool should be mixed with water, 
sedimented or centrifugalized and the sediment exam- 
ined. It is often wise to give a dose of santonin or 
thvmol to aid in the searcli for worms. If an infection 
with Strongyloides intesiinalis is suspected the stool 
should be placed in a dish, a small depression made on 
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its surface, tliis filled with water and the stool left in a 
thermostat over night. If embryos are present they are 
easily found as eel-like worms actively swimming in 
this water. The eggs of these wonns are seldom found 
in the stools. Of the protozoan parasites the various 
flagellata and ciliata are usually easy to find because of 
the commotion they make. Amceba coU is an exception 
to this. The stools, or better still the mucus which the 
eye of a rectal tube scrapes from the rectal wall should 
be examined while very fresh and, during the win- 
ter, before it has chilled. One examines the flecks 
of blood-stained mucus, if such there are; if not, the 
liquid portions of the stool. Definite ameboid motion, 
by which we mean the extension of a hyalin pseudo- 
pod from a granular endosarc, should be demanded. 
If in doubt the safest rule is always to discard the 
doubtful cell. One learns much now of the non- 
pathogenic Entamoeba coli and the pathogenic Ent- 
am<Bha dysenierice, and of the encysted stages of the lat- 
ter; but for the clinician these terms are only interest- 
ing reading. If he finds a small ameba, without hyalin 
ectosarc, in the fluid part of the stool, not associated 
with blood and mucus, and in a case the symptoms of 
which are not those suggesting amebic dysentery, he 
may possibly be safe in calling it the harmless EnU 
am<Bba coli. Fortunately, however, during acute exacer- 
bations the amebas are often numerous, are foimd in 
flecks of blood-stained mucus and tliemselves often con- 
tain one or more red blood cells. Clinically cases of 
amebic dysentery are characterized by chronicity and 
the tendency to relapse. The cases of great importance 
are those of amebic abscess of the liver and yet in pa- 
tients who give no history of dysentery. The stools of 
all cases of suspected liver abscess should be carefully 
examined. 

Pus in the stools is seldom recognized grossly, but the 
mucus flakes clouded with pus cells are helpful in the 
diagnosis of ulcers low in the small bowel and colon • 
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Eed blood cells are usually seen in the mucus. From the 
condition of these red cells and the conditions of the 
leucocj^tes one can easily get an idea as to the source of 
the mucus. Charcot-Leyden crystals, if numerous, are 
important as suggesting an animal parasite. 

Those who cling to the possibility of an autointoxica- 
tion from the intestine are still making cultures of the 
stools for bacteria. As is well known, bacteria may make 
up even one-third of the dried stool. Many of these are 
dead and most cannot be demonstrated as alive by any 
of the common methods of investigation. These bacteria 
of the bowel contents may be clas&ified as the normal 
flora, the harmless organisms accidentally swallowed 
with food, and those causing disease. Among the flora 
are Bacillus laciis aerogenes from the upper bowel, and 
Bacillus coll communis from the lower. Bacillus sub- 
iilis. Bacillus aJkdligenes, and, for the suckling, BaciUiis 
bifidus. Various thermophilic and acidophilic organisms 
may occur in great numbers. 

Among the interesting pathogenic organisms which 
are frequently found are Bacillus pyocyaneus, the vari- 
ous staphylococci, streptococci. Bacillus tetani. Bacillus 
aerogenes capsulatus and Bacillus tuberculosis. That 
many of these pathogenic organisms, especially the 
streptococci and staphylococci, are almost normal flora, 
is seen by their almost constant presence in appendix 
abscesses and in the peritoneal pus in cases of perfora- 
tion of the bowel. Bacillus tetani, Bacillus aerogenes 
capsulatus. Bacillus bifidus and Bacillus subtilis are 
some of the important Giiam-positive organisms which 
have attracted attention recently in casea of pernicious 
anemia. In cases of suspected tuberculous enteritis it is 
important to search for the tubercle bacillus. To fail to 
find it has but little value. In cases of pulmonary tuber- 
culosis, bacilli may often be found in the stools. To 
search for this bacillus it is well to examine any parti- 
cles of mucus which may be present, but to digest a stool 
is seldom profitable work. If one wishes to examine a 
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solid stool, a small fragment is mixed with 1.5 c.c. of 
distilled water. To this is added 54 c.c. of a mixture of 
equal parts alcohol and ether, and it is centrifugalized 
for ten minutes. A smear is made from- the sediment. 
Of course, one should test the bacillus as to its alcohol- 
fast as well as acid-fast properties. 

In certain cases of intestinal fermentation it mav be 
well to examine for Bacillus bifidiis. The search of 
Bacillus typhosus by the use of the Drigalski-Conradi 
medium is seldom of practical importance in the diag- 
nosis of typhoid fever. 

CHEMICAL ANALYSIS 

The chemical analysis of the stool is seldom of anv 
practical importance in the hands of clinicians, but the 
detection of occult blood in the stools is a marked excep- 
tion and should always be tested for in doubtful gastro- 
intestinal cases. Even the fresh blood accompanying a 
firm stool and ascribed to hemorrhoids is of importance, 
since there is evidence that these repeated small bleed- 
ings may lead to severe anemia. Blood in any amount 
from the cecal region or colon is discharged red and fluid, 
but blood in small quantities from even the colon, or 
from the small intestine, is usually mixed with the feces 
and can be detected only on chemical or spectroscopic 
examination. A great deal of interest, and rightly, is 
now centered on the minute traces of digested blood 
found in the stools in malignant disease or ulcer of the 
stomach. The idea is that a constant trace is suggestive 
of cancer, while in ulcer there are periods with much 
blood present and then periods with none. Since tests 
are also given by all hemoglobin-containing and some 
by chlorophyl-containing foods, and all by some medi- 
cines, the patient should be on a diet of milk, bi^ead and 
eggs, the limits of which diet-period are sharply marked 
by charcoal. The turpentine-guaiac test is given posi- 
tively by too many foods, and so the aloin test is pre- 
ferred because of its delicacy and because it is not given 
by chlorophyl or urol)ilin. This test too often fails to 
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show blood with tuberculous ulcers of the bowel, while in 
chronic passive congestion blood is usually present. 
This test has proved of greatest value in the diagnosis 
of gastric carcinoma and in the differential diagnosis 
between ulcer of the stomach and nervous gastralgia. 
But in the case of gastric carcinoma I do not think it is 
as important as the test for blood in the gastric contents. 

I believe that the bilirubin tests also have practical 
clinical value in the diagnosis of the location of a bowel 
trouble, whether in the colon alone, in which bilirubin 
cannot be detected in the stools or in the small bowel 
also, in which cases it will be formed. Schmidt's test is 
easy and satisfactory. 

Microscope-stage chemistry is often valuable, and is 
easy for one practiced in that tedinic. One forms an 
idea as to the amount of muscle fibers digested, and 
readily distinguishes between mucus and vegetable 
tissue. Fatty acid crystals are seen as short, delicate 
curved needles which are clustered in thick masses. These 
are dissolved on warming and in ether. Soap may be 
present in yellow masses of calcium soaps, in colorless 
masses and in long needles in clusters or fans, or as 
short, plump crystals or scales. The most of the crystals 
one sees are soaps. Soaps are not soluble in ether but 
are in water. One of the best tests for soaps is to warm 
the stool on the slide with a drop of acetic acid and watch 
the crystals of fatty acid crj'stallize out. The droplets 
of neutral fat are soluble in ether and give the Sudan III 
test. But droplets are seldom seen unless there is a great 
increase in the stool. Hawes* has shown that an in- 
crease of visible fat under the microscope will cer- 
tainly mean an increase of fat in the stool, but there 
may be an increase of the total fat without any visi- 
ble evidence of it. An easy way to test the presence of 
fat in the stool is to press a portion under a cover- 
glass. If the portion selected be mucus or vegetable 
tissue the glass, when released, will spring back and 

2. Hawes : Boston Med. and Surg. Jour., 1900, clx. 420. 
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air will rush in under tlie cover from all sides. If fat, 
the glass will stay down. 

Starch granules are easily recognized by running a 
drop of LugoFs solution under the cover-glass. 

Both pepsin and trypsin may be demonstrated in the 
stools in a case of diarrhea. The detection of trypsin has 
again recently attracted attention. 

ABSTRACT OF DISCUSSION 

Db. Henbt F. Hewes, Boston: Many men turn away from 
work on the feces because they claim the new methods of 
examination are so difficult. As a matter of fact, it is a ve^^' 
simple matt^ to make an examination of feces if time is taken 
and ordinary apparatus be at hand. It is much easier to 
obtain feces than it is to obtain the gastric contents. It is a 
conunon thing to have referred to me patients with intestinal 
trouble of a year's duration who have never had their feces 
examined. I think I have saved at least ten such individuals 
from the surgeon's knife, from an operation for appendicitis 
by examining the feces and finding mucus. There should be 
more study of the food elements and a determination of the 
functional conditions. A common objection to this is that it 
entails the giving of a test diet and patients will not take the 
test diet because it means from two to three days deprivation 
of their ordinary meals. Of course, when we want to be accu- 
rate the test diet must be used. But if the observer has much 
experience of feces examination he can draw his conclusions 
from the feces of any simple diet and need not keep to the 
strict test diet. For example, if a sufficient amount of fat is 
taken and if there is much disturbance in digestion or absorp- 
tion of that fat there will be some evidences of it whatever 
the diet and one can judge pretty accurately whether there is 
a disturbance of fat digestion or absorption causing a failure 
of nutrition. I do not think that any difficulty in giving the 
test diet should stand in the way if one takes a little trouble. 
Take a microscope and examine the feces and learn what food 
has been taken; if one is familiar with the feces one can soon 
learn to note variations from the normal for the amount and 
character of the food taken in any given case. Certain meth- 
ods should be used in a routine way in all cases in which 
there is any question, and these methods can be carried out 
perfectly well by the general practitioner in his office. It is 
easy to obtain feces and it is easy to learn without special 
instruction how to examine the feces and to recognize elements 
as they appear normally or in pathologic conditions; but 
the physician must stick to his work for a month or two until 
he familiarizes himself with the normal forces and learns to 
recognize abnormal elements. 
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Db. Geobge Dock, New Orleans: I have practiced the samo 
methoda for a long time and I can confirm every thing that 
has been said about the value and practicability of such an 
examination. There are one or two practical difficulties in 
the examination of stools that I have encountered which may 
be worth mentioning. As Dr. Hewes lias just stated, the exam- 
inations are best made in the office; tlie more recent the stools 
the better. It is surprising how many persons can produce a 
stool at command. One can get a stool almost as easy as he 
can get a sample of urine in many cases. By placing a flat 
dish or a developing tray under the seat of a closet one can 
get a stool without urine. If the patient cannot have a stool 
at command give him a glycerin suppository. But in some 
cases stools must be sent. It is as important that the patient 
should be told how to prepare and send the stool as it is to 
tell him how to send a specimen of sputum. The ordinary 
method of obtaining a stool in an ordinary chamber and then 
decanting it is open to criticism. The stool should be brought 
to the physician in as natural condition as possible; the best 
thing to use is a so-callea granite custard dish. Formerly I 
used a photographic developing tray, but the dish is cheaper 
and better and the stools can be kept fresh with a lid. Next 
to that is the ordinary fruit jar. Another point I wish to 
speak about is the great objection many have to examine 
stools; the general practitioner speaks of tlie disagreeableness 
of this sort of work. That is an indrviduaVs opinion of course. 
I have found, as a general thing, that the examination of a 
pathologic stool is no more disagreeable than the examination 
of sputum or stomach contents. An examination of a normal 
stool, however, is more disagreeable. The more pathologic the 
stool is the less repulsive is it. If one will practice examina- 
tions of stools, doing the actual work, not only will he find 
out much diagnostic information, but will be surprised to see 
how easy a matter it is and how few real technical difficulties 
there are. 

Db. David L. Eds all, Philadelphia: A point of importance 
in regard to the test diet is its value in comparing one case 
with another; but to use the test diet as the only method of 
examination overlooks another very important point. What 
we want to know is how the patient digests the food taken in 
his ordinary diet; hence I think the most important thing in 
determining the condition of a patient so far as examining the 
stools is concerned, is to examine the stools when he is on his 
ordinary diet. It is easy in this way, as a rule, to determine 
whether fat, protein or carbohydrate is causing disturbance in 
the amount and kind of food that the individual has been 
taking. If we simply use the standard test diet which ordi- 
narily differs very much from what the patient has been in 
the habit of taking, w^e often do not determine what is wrong 
in his manner of life. Anotlier thing which has not been men- 
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tioiied I have found extremely helpful, namely, observing the 
extent to which the hIooIh ferment. It is easv to do this bv 
Himply keeping a Htool in a closed jar at room temperature for 
from twelve to twenty-four hours and observing what degree 
of fermentation occurs, and the result often helps clearly in 
determining whether the symptoms of fermentation are due 
actually to abnormal degrees of fermentation in the bowels or 
whether the flatus and other similar symptoms are due to 
neurotic disorders of peristalis, etc. It helps also in outlining 
the diet and in determining the degree to which improvement 
is taking place. As to the question of mucus I feel positive 
that there is a strong tendency to make too much of this un- 
less very abnormal amounts are present. Patients readily get 
terribly hipped about the presence of a small amount of mucus 
in the stools. Small amounts usually mean nothing except that 
there is some slight source of irritation and, probably, that 
Nature is making an effort to limit this irritation by protect- 
ing the bowel wall with mucus. One common and important 
cause of the persistent presence of mucus in the stools is the 
more or less excessive use of purgatives; many cases of so- 
called mucus colitis are merely purgative colitis and not a 
disease. In a large proportion of instances getting the patient 
to stop the use of purgatives by means of diet and other nor- 
mal measures will cause the mucus to disappear from the 
stools entirely. 

Sib James Alexander Grant, M.D., Ottawa, Canada: I 
have listened with pleasure to the paper and discussion on 
the diagnostic importance of examining the contents of the 
alimentary canal. A neurotic condition has just been referred 
to. For nearly fifty years, since graduation at McGill Uni- 
versity, I have carefully observed varied conditions of the ali- 
mentary canal, and years ago was convinced that a neurotic 
state of this canal had more to do with its troubles than is 
generally credited. My first efl'ort on this subject was fully 
twenty years ago ("The Alimentary Canal and Human Decay, 
With Reference to The Neurons") and recently in the New 
York Medical Journal in a brief paper on *'The Clefts of The 
Axis Cvlinder, The Cable of the Nervous System." Prof. 
Walter Foster in his last great work (page 122) adverts to the 
axis cylinder having clefts, which have been observed during 
life and after death, but no reference whatever to the results 
of such an abnormal condition. Professor Sherrington of 
Manchester and McDonald of Sheflield, England, have carefully 
defined tlie saline constituents in the axis cylinder. Imperfect 
assimilation of food products, animal and vegetable, generates 
poisonous gaseous material, wiiich acting directly on these very 
axis cylinder salines produces the clefts in question and hence 
the telling systemic results. There are troublesome diges- 
tion, inability to move about with usual activity, ordinary 
business duties most troublesome, the heart's action feeble and 
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imperfect, frequently approaching heart failure. Why all 
these indications of constitutional debility? They are entirely 
the result of defective power in the elaboration of blood, the 
outcome of these very clefts, so disturbing to the histogenetic 
process, in Nature's greatest laboratory, where the chief pabu- 
lum of life, blood, is generated. To counteract this there 
should be strict attention to diet, massage over the abdomen 
with antiseptic liquid soap for ten minutes daily and continued 
for two or three weeks, and after each massage application of 
electricity by means of a neurotone and dry electric cell for 
ten minutes at each application. Much benefit is also derive<l 
from application of electricity to the moistened extremities 
for a few moments daily, thus calling into action the terminals 
of the crural and sciatic nerves — to the pelvis, spinal cord and 
abdominal gangleonic system. Beyond a doubt electricity 
removes the clefts and reestablislies digestive power to a 
remarkable degree. We arc but in the initial stage in this 
investigation, which 1 have briefly presented on the present 
occasion, feeling confldent years can thus be added to any 
ordinary life in middle age entirely free from organic disease. 

Dr. Woods HrTcnixsox, Xew York: There seems to be 
a healthy recognition of the limitations of modern methods of 
diagnosis; as yet we have not come to know just how far they 
can be depended on. One must consider both the sample of 
feces and the clinical history and, in case of doubt, the latter 
should dominate in our decision. One point in particular in 
an examination of the feces should be emphasized and that is: 
Of what does the feces actually consist? Two-thirds of the 
feces consists of the secretions of the glands of the lower half 
of the remaining third of bacteria intestines. The 85 and 05 
per cent of the food that is properly digested does not appear 
in the stools. Only tlie 5 per cent of husks, bran, fibers, seeds, 
etc. No wonder we gaze perplexedly at the odoriferous mass, 
trj'ing vainly this, that or the other food substance. Our 
surgical friends called attention to experiments made in the 
Columbia University laboratory two years ago on the various 
forms of intestinal suture and closure. They cut off and 
sutured the ends of a loop of the small intestines in such a 
way that it was still connected with its blood-vessels, but cut 
off from the lumen of the food canal. In four or five davs this 
loop of intestine was found to Ik* packed with apparently 
normal feces secreted bv the glands in its mucous lining. A 
large part of the f(*ces in a normal individual bears no distinct 
or definite relation to the food at all, only such parts of it as 
have escaped digestion. The recognition of mucus in the 
stools is most important, it is a secretion always abnormal in 
appreciable amounts and indicative of some neurotic disturb- 
ance in the individual. T have seen four patients with muco- 
cnteritis who had been operate*! on for appendicitis; one 
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woman was about to be operated on a second time and was 
only saved when the surgeon saw the scar of the previous 
operation. Colica mucosa is an urticaria of the bowels, as 
asthum is an urticaria of the bronchi. Mucus in strings, flakes 
and spirals and the intestinal sand, so-called, may be compared 
with Cur8chmann*8 spirals and Leyden's crystals found in 
asthma. In both diseases relief is best obtained by attention 
to the nervous system, especially the vasomotor. Place a 
patient with a mucoenteritis in bed, feed liberally and leave 
the bowels absolutely alone, especially avoiding cathartics, and 
a larger percentage of these patients will recover, than if any 
intestinal treatment be employed. 
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In 1903 Dr. James J. Putnam and a number of other 
Boston physicians established a cooperative hydrothera- 
peutic institution under the name of the Medical Baths. 
Booms were secured and equipped on the top floor of a 
modem office building conveniently located near the res- 
idential part of the city. The object of the enterprise 
was to furnish facilities for hydrotherapeutic treatmients, 
especially those that require elaborate apparatus and 
skilled operators^ so that all physicians in Boston and 
vicinity might avail themselves of these approved forms 
of treatment. At that time there was not a hydrothera- 
peutic douche apparatus or an electric light bath in the 
city^ and the physicians who wished to have a patient 
given a wet-sheet rub or a carbon diozid bath did not 
know where to find a man or woman familiar with the 
proper hydrotherapeutic technic. 

At a meeting of physicians called by Dr. Putnam in 
October^ 1903^ it was decided that there was enough 
interest in hydrotherapy among physicians to make the 
plan of maintaining a self-supporting institution feasi- 
ble and desirable. The institution when opened con- 
sisted of a large reception-room, five dressing-rooms, a 
large treatment-room, a douche-room, two toilet-rooms 
and two storerooms. The services of a professional dec- 
orator were secured in arranging tasteful and appro- 
priate furnishings. Every aid to cleanliness and cheer- 
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fulness was introduced and the rooms were lighted from 

above as well as from the sides. In the large treatment- 

room£ yellow-stained and leaded glass was used in the 

windows which form nearly the entire side of the room. 

This shut out a dreary scene made up of chimney tops 

and railroad tracks and gave the effect of diffuse sun« 

light; the suggestion of warmth was produced even on 

a dark winter^s day. The expense of fitting up the room^^ 

amounted to about $2,000 ; and this was paid by gifts 

and loans from friends interested in the enterprise. 

Pledges amounting to $2,000 were secured to cover a 

possible deficit during the first year. To this guarantee 

fund many physicians subscribed. A complete douche 

apparatus and two hot-air cabinets were furnished by 

Dr. Putnam. The management of the establishment 

was in the hands of a committee composed of Dr. J. J. 

Putnam, E. G. Cutler and B. W. Lovett. I was made 

the medical director. 

In his first annual report Dr. Putnam said : 

With the increasing experience of our operfttors, there is no 
malady for which patients now take long journeys to distant 
water-cure establishments that cannot here be adequately 
treated. It is, moreover, unique in being a physicians' estab- 
lishment, founded to promote the needs of the profession caid 
their patients as well as the education of students and nurses 
as far as that is practicable, and conducted in such a manner 
that physicians can send their patients without fear that their 
relations to them will be anything but strengthened. 

Nearly five years have passed since the above was 
written and time has demonstrated that the institution 
fills a real need. Furthermore, it has won the confi- 
dence of the medical community. Eecently a circular 
letter was sent to 2,000 physicians in and about Boston 
Asking them if they approved of our establishment and 
inviting criticism. Ninety-eight per cent, of those who 
replied wrote in commendation of the work. 

PRESENT OBOANIZATION 

In December, 1908, the enterprise was incorporated 
under the name of the 'Institution for Physical Thera- 
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peutics/' This placed it on a proper financial basis. If 
the institution had failed previonsly, or if suit had been 
brought against it, the committee of three physicians 
would have been liable for any amount. The capital 
stock of $10,000 is divided into four hundred non-as- 
sessable shares of $25 each. A circular letter was sent 
to every physician in eastern Massachusetts setting forth 
the purposes of the organization and inviting subscrip- 
tions for stock. The corporation is governed by a board 
of nineteen directors^ consisting of seventeen physicians, 
one lawyer and one financier. The details of manage- 
ment are in the hands of an executive committee com- 
posed of five directors, including the president, Dr. J 
J. Putnam. There is a restriction on the transfer of 
stock which will prevent it from passing out of the 
hands of physicians and will enable the corporation to 
purchase stock of any who wish to sell. It is the pur- 
pose of the directors to use any profits that may be 
realized to making improvements and in advancing 
physical therapy rather than in paying dividends on 
the stock. 

Last year three more rooms were added, so that now 
there are accommodations for eight patients. This per- 
mits a rest in bed for several hours, if that is desirable, 
as it often is in connection with sedative procedures. 
With the smaller number of rooms it was sometimes 
necessary to cut short the period of rest, as the room 
was needed for another patient. The superintendence 
of the establishment is in the hands of a matron, who 
arranges the appointments for treatments, receives tlie 
patients, assigns the rooms and collects the fees. If the 
operators are negligent or if complaints are made by 
the patients she reports at once to the medical director. 

The forenoons are given up to women patients, the 
afternoons to men. All treatments are by appointment. 
There are two chief attendants, a man and a woman, 
and each has an assistant. All four of the attendants 
were trained in an excellent school of medical gym- 
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nasties and are skilled in mechanotherapy as well as in 
hydrotherapy. 

No patient is treated unless he brings a prescription 
from a physician. A detailed record is kept by the 
operator of each treatment. Accompanying is the record 
in a case of slight cardiac insufl5ciency for which car- 
bon diojid baths were prescribed. 

The chief attendant reports to the director daily the 
name of each new patient and the immediate effect of 
the treatment. The majority of treatments come nnder 
the liead of stimulating or tonic procedures. These con- 
sist of a cold application to the warmed skin. If the 
cold procedure prescribed is not too intense for the indi- 
vidual's reactive powers a good reaction always results 
provided the treatment is properly given. If a good 
reaction is obtained^ then the effect^ so far as the at- 
tendant is concerned, is satisfactory. The following day 
the physician is informed that his patient has had the 
first treatment and a note is added in regard to the reac- 
tion. Last year when a physician referred a patient to 
the institution for the first time a letter like the follow- 
ing was sent to the doctor : 

Our chief attendant reports that your patient, , 

took his first treatment yesterday at the Medical Baths and a 
good reaction was obtained. 

We are urging all physicians who are sending patients to 
the haths to familiarize themselves with the details of modern 
hydrotherapeutio technic. No one can doubt that hydro- 
therapy, the most important of all the forms of physical 
therapy, will play as important a part in the therapeutics of 
the future in America as it does to-day in Germany. 

If physicians accompany their patients for the first few 
treatments they soon gain a working knowledge of hydro- 
therapy, and the effect of the doctor's presence on the patient 
as well as on the attendant is beneficial. When patients begin 
a course of hydrotherapeutic treatments they are frequently 
apprehensive and distrustful. Those physicians have obtained 
the best results who have been present at one of the first treat- 
ments. They have been able to arrange or to discuss with the 
attendant the details of the hydrotherapeutic procedure and to 
observe its immediate effect. If this plan is followed it will 
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be found that the patients take up the course of treatments 
with more confidence and earnestness. This is particularly 
true in the case of neurasthenic patients in whom the psychic 
effect of the treatments is especially pronounced. 

EQUIPMENT 

The chief apparatus is as follows : 

1. Electric light cabinet. This is an octagonal box lined 
with plate-glass mirrors and lighted with eight rows of six in- 
candescent lights. 

2. Two cabinets for hot-air and vapor baths. 

3. Incandescent electric light bath for treating single parts 
of the body. 

4. Arc-light with reflector for local treatments. 

5. Ixx^al hot-air bath. 

6. Douche-table with which a large tank for hot water and a 
pressure pump is connected. Temperature and pressure are 
completely under the operator's control. 

7. Circular douche (needle-bath). 

8. Rain douche (shower-bath). 

9. Horizontal douche (spout). 

(a) Jet douche. 

(b) Fan douche. 

10. Ascending or perineal douche. 

11. Sitz-bath. 

12. Porcelain tub used for 

(a) carbon dioxid baths. 

(b) electric baths. 

(c) half -baths. 

(d) full baths. 

13. Electric cabinet (galvanic, faradic and sinusoidal). 

FORMS OF TREATMENT 

They can be divided into t\i'0 classes, (1) the general 
and (2) the local. Most of the general treatments can 
in turn be separated into the stimulating and the seda- 
tive. 

The immediate object of the stimulating or cold-water 
treatments of short duration is to produce a good reac- 
tion.^ One understands by a reaction the secondary 
dilatation of the cutaneous vessels which follows their 

1. The cold procedures of lon{?er duration so valuable in com- 
tmtlnR infectious fevers are not discussed in this paper. 
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primary contraction produced by the stimulus of the 
cold water. There is an increased flow of blood through 
the dilated vessels, the skin reddens and there is a pleas- 
ant sensation of warmth, often accompanied by a feel- 
ing of well-being. 

To promote a good reaction the skin should be warm 
and filled with blood before the application of the cold 
water. For this purpose we use chiefly electric light 
baths of short duration. Formerly hot-air baths were 
employed, but light baths are more satisfactory. In gen- 
eral the colder the water, the shorter its application; 
and the greater the force of impact on the skin, the 
more prompt and intense the reaction. 

The mode of drying the patient and the after-treat- 
ment are important considerations in the production of 
a reaction. Rough towels should be used and vigorous 
friction applied to the body. If the individual is weak 
and anemic it is well after the treatment to put him to 
bed well rolled up in blankets and, if a reaction does not 
promptly develop, to place hot-water bottles at the feet 
and over the spine. If the patient is strong and vigor- 
ous it is advisable for him to dress without delay and 
take a short, brisk walk which will promote the reaction. 
Active measures are always better than passive, unless 
the patient is enfeebled. Hence, a walk after the treat- 
ment is better than massage if the condition of the pa- 
tient permits. 

Failure to understand the nature and significance of 
the reaction accounts for many mistakes in preparing 
hydrotherapeutic prescriptions. A measure of the reac- 
tive power of the patient can be obtained with the pro- 
cedure known as the ablution with friction. This is the 
Teilwaschung of the Germans. It is the mildest general 
treatment, and can be employed to advantage even in 
the treatment of feeble, bedridden patients. The water 
is best applied with a wet bath mitten. One part of the 
body after another should be rubbed, first with cold 
water (50-75) and then with a rough towel. If the 
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circulation is poor alcohol may be added to the water. 
The skin of the part treated should become red and 
warm. The intensity of the local reaction furnishes a 
guide to the selection of the proper tonic measure. If a 
good reaction is obtained with the ablution, stronger 
measures may be used, of which the douches have the 
greatest range of usefulness. A prescription that I often 
give is the following : 

Electric light bath for 5 to 10 minutes 

Circular douche at 105^ 30 seconds 

Circular douche at 90** 30 seconds 

Jet and fan douche to entire body at 70^. .20 seconds 

Pressure, 10 pounds. 

Repeat daily, gradually increasing pressure of jet douche 
and lowering terminal temperature until pressure of 20 pounds 
and temperature of 60^ are used. 

The following is a list of general stimulating treat- 
ments :* 

1. The ablution (wet mit. friction). 

2. The wet-sheet rub. 

3. The half bath. Temperature, 70 to 86. Duration 1 to 5 

minutes. 

4. The douches: 

(a) circular douche, 60 to 70. Pressure, 8 to 15 
pounds; duration, 60 to 60 minutes. 

(b) Jet and fan douche, 60 to 76. Pressure, 10 to 25 
pounds. 

5. The faradic electric baths. Temperature 90 to 93. 

6. The carbon dioxid baths. Various strengths; temper- 

ature 85 to 92. Duration, 7 to 16 minutes. 

The chief sedative treatments are as follows : 

1. The wet pack. 

2. The dry blanket pack. 

3. The hot-air bath. Temperature, 115 to 140. Duration, 

15 to 25 minutes. 

4. The electric light bath. Temperature, 110 to 140. Dura- 

tion, 15 to 30 minutes. 

5. The neutral full bath. Temperature, 90 to 93. Duration, 

10 to 45 minutes. 

2. The technlc of the different procedares wlU be found described 
In detail in the excellent works of Matthes, Baruch, and Kellogg on 
hydrotherapy. 
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6. The hot full bath. Temperature, 104 to 108. Duration, 

5 to 10 minutes. 

7. The galvanio bath. Temperature, 90 to 93. Duration, 

5 to 15 minutes. 

8. The sinusoidal bath. Temperature, 90 to 93. Duration, 

5 to 15 minutes. 

Local treatments with heat produce hyperemia and are 
used chiefly to relieve pain, to lessen inflammation, and 
to improve the nutrition of the affected part. They are 
most useful in the treatment of the various joint trou- 
bles, neuralgia, neuritis and muscular affections. 

1. Electrio light (incandescent) bath. 

2. Arc light with reflector. 

3. Hot-air bath. 

4. Hot-air douche. 

5. Hot-water douches: 

(a) Simple hot douche. 

(b) Scotch douche. 

(c) Alternating douche. 

6. Fomentations. 

Of the various treatments given in the above list we 
use the electric-light bath, the wet mit friction, the cir- 
cular and horizontal douche and the carbon dioxid bath 
more than all others combined. The hot-air and vapor 
baths are rarely employed, as their place has been taken 
by the electric light bath. Nearly all patients object 
if the hot-air bath is substituted for the light bath. 
The light bath of short duration usually produces the 
sensation of a pleasant stimulation, while a hot-air bath 
often gives rise to a slight feeling of oppression. Sweat- 
ing occurs more quickly and at lower temperature in 
the light bath. 

Simplicity in prescribing is well nigh as important 
in hydrotherapy as in pharmacotherapy. In some Amer- 
ican sanatoriumfi a confusing variety of treatments are 
given to a single patient. This practice has all the faults 
of the ordinary "shotgun" prescriptions and at the end 
of several weeks it is impossible to decide which of the 
various procedures* used has had a beneficial effect. 
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In writing prescriptions the exact temperature of the 
water sliould be stated and the exact duration of treat- 
ment. Cold water and hot water are relative terms. 
Tap water is commonly regarded as cold water. Yet it 
varies in Boston from 40 degrees in winter to 75 degrees 
in summer. It should be remembered that hydrotherapy 
is really thermotherapy, for it is the heat of the water 
and not the water itself that is the therapeutic agent. 
A full tub bath at 80 degrees, of five minutes' duration, 
has a tonic action, but a full tub bath of 92 degrees, of 
fifteen minutes' duration, has a pronounced sedative 
effect. 

INDICATIONS OF HYDBOTHEKAPY 

Hydrotherapeutic procedures are of value in the treat- 
ment of almost all chronic diseases. I have found them 
of great help in improving the general condition of pa- 
tients. An increase in appetite and a better circulation 
of the blood in the skin and subcutaneous tissues is 
usually observed; and there is a beneficial action on 
the peripheral nervous system and increased functional 
activity of the skin. 

The importance of hydrotherapy in anemia, in mal- 
nutrition, and in convalescence from acute diseases is 
not sufficiently recognized. As it can lessen pain and 
give a sense of physical comfort, it has a wide field of 
usefulness in the care of patients suffering from incura- 
ble and fatal diseases. Special emphasis should be 
placed on the fact that the simple physical measures 
can often replace the objectionable narcotics in the treat- 
ment of chronic maladies. A patient with tabes who 
had not had a good night's sleep for six months owing 
to lightning pains was able to sleep and to keep at his 
work an entire season with the aid of neutral and car- 
bon dioxid baths without recourse to analgesics or nar- 
cotics. 

Hydrotherapy is a most useful measure in cases of 
psychoneurosis that present somatic manifestations or 
in which the physical condition is not good. I have em- 
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ployed it with benefit in psychasthenia and other mental 
disturbances. Hydrotherapeutic measures given by skil- 
ful attendants in a well-equipped and well-conducted in- 
stitution have an important psychic influence for good. 
This is increased by the general sense of refreshment 
and invigoration produced by the reaction that follows a 
stimulating procedure. In individuals who are not read- 
ily suggestible definite sensations of physical well-being 
are often necessary before there can be any improvement 
in the mental condition. Hope of recovery is not infre- 
quently strengthened as a result of a good reaction^ and 
fears and anzieties temporarily cast aside. 

Cold applications exert a definite influence on the 
will-power, the effect of which on the psychical condi- 
tion, as Brieger points out, should not be underesti- 
mated. The patient is subjected to cold stimuli, which 
often produce unpleasant sensations, especially at the 
beginning of the treatment. Sooner or later the patient 
realizes the beneficial action and then willingly submits 
to the initial feeling of discomfort. This develops in- 
creased mental stamina. Hydrotherapy should, of course, 
form only a part of the treatment, and other measures, 
such as diet, rest, isolation, exercise, work, and drugs, 
should be used as indicated. 

The great majorily of the patients sent to our institu- 
tion have been affected with various forms of psycho- 
neurosis. There have been many joint cases, not a few 
of which have been arthralgias of psychic origin, al- 
though most of these were mistaken for chronic rheuma- 
tism. The number of patients with arthritis, anemia, 
nephritis, neuralgia, neuritis and other organic diseases 
have been small. It is hoped that as knowledge of 
hydrotherapy increases among the profession it will be 
used more in these conditions. In Berlin during a 
space of less than three years 504 cases of sciatica were 
treated by Brieger in the hydrotherapeutic institution of 
the university. During the same period we treated less 
than half a dozen cases of sciatica in our institution, yet 
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there was no other place in Boston where the methods 
employed by Brieger were available. This means that 
many sufferers from the disease in Boston were denied 
the most approved treatment for the subacute stage. 

In disturbances of psychic origin the immediate effect 
of the treatment on the mind of the patient can never 
be predicted. Sometimes there is speedy improvement, 
but often subjective symptoms remain unchanged or are 
increased after the first one or two treatments and the 
idea gets fixed that no benefit will result But persist- 
ence in treatment over weeks and months often leads to 
great improvement or even cure in this class of cases. 
Success depends largely on the masterfulness of the 
physician in charge. Dr. Baldwin has shown that re- 
markably good results can be obtained in time even in 
severe psychoneuroses if the doctor is tactful and con- 
trols the patient with a firm hand.* 

Many cases of neurasthenia are seen in which it is dif- 
ficult to determine whether a stimulating or a gentle 
sedative treatment is indicated. Every patient must be 
studied individually, and it may take some time before 
the proper procedure is found. No two cases are quite 
the same. As Qeorge Beard truly said, 'TEf two cases are 
given the same treatment from beginning to end it is 
probable that one of them has been improperly treated.*' 
I have sometimes followed the practice of Binswanger 
in giving three different treatments on three successive 
days. After these have been repeated once or twice the 
treatment which seems to the patient to be most benefi- 
cial is selected. Usually one of the procedures will be 
condemned and one favored. In this way the support 
and confidence of the patient is gained. 

The following sample outline of treatment is given as 
a suggestion : 

First Day: Electric light bath, 6 to 10 minutee, followed 
by wet mit friction. 



3. Baldwin : The Pereonal Element In Prescribing Hydrotherapy. 
Boston Med. and Surg Jonr.. 1909, cix» 468. 
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Second Day: Carbon dioxid bath (half full strength), 10 
minutes. 

Third Day: Wet pack, duration 45 minutes to 1 hour. 

Repeat treatments in the same order on the fourth, fifth and 
sixth day. 

From half an hour to an hour of physical and mental 
rest should follow each treatment^ unless the patient is 
robust and with good reactive powers, when a brisk walk 
may be substituted. Often it is a good idea to combine 
rest and exercise by having the patient dress quickly, 
walk a certain distance and on reaching home rest in bed 
for thirty minutes to an hour. A good proportion of 
the neurasthenic patients wish to discontinue treatment 
after the first or second bath has been taken. In many 
neurasthenic women a feeling of exhaustion comes on a 
short time after the treatment and persists the remain- 
der of the day. This is usually regarded both by physi- 
cian and patient as evidence that the hydrotherapeutic 
procedure has been too strong, but, as this temporary 
exhaustion develops after the mildest treatments and as 
it almost invariably disappears after the second or third 
treatment, the sensation of weakness is undoubtedly due 
in the great majority of cases to the nervous strain of 
the visit to the institution. The surroundings are new 
and the appliances are strange and somewhat formidable 
in appearance. I have known even physicians to appear 
nervous and apprehensive when placed in the electric 
light cabinet for the first time. Recently I saw a pa- 
tient in whom weakness and depression persisted until 
the sixth treatment. Since then she has felt refreshed 
and invigorated after the bath for the rest of the day. 
It was possible to prove beyond question in this instance 
that the weakness was of purely psychic origin because 
the patient felt as tired after a mild treatment (wet mit 
friction) as after a strong one (circular and horizontal 
douche). 

For patients who cannot afford daily treatment at our 
institution I prescribe three treatments a week at the 
Medical Baths and a home treatment in the form of a 
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neutral bath, or half bath, on the other days. It is well 
to have the home treatment taken at the same hour as 
that at the institution. 

After considerable experience with carbon dioxid 
baths in the treatment of cardiac insufficiency I can only 
say that they have seemed to be decidedly beneficial in 
certain cases. The carbon dioxid baths raise the blood- 
pressure and produce in some instances a transitory re- 
duction of cardiac dilatation. Often I have failed to 
note any improvement, and never when the heart muscle 
was markedly weakened. In the cardiac neuroses they 
are of undoubted value. Care must be exercised to 
select a bath of proper strength. Weak hearts are fre- 
quently overtaxed by strong batlis. I have observed 
cases in which the congestion-dilatation of the heart was 
distinctly increased by the bath. If there is a fall in 
the blood-pressure after the bath (temperature 87 to 
92 F.) it indicates that the heart is weak and the bath 
too strong. We usually begin the treatment with a bath 
one-fifth or three-tenths full strength.^ The attendants 
take the blood-pressure before and after every carbon 
dioxid bath. I have found that the action of baths of 
different strength on the blood-pressure furnishes a use- 
ful method for determining the functional power of the 
heart muscle. 

IXFLUENCE OP THE INSTITUTION IN ADVANCING 
PHYSICAL THERAPEUTICS 

The facilities of the Boston establishment have been 
utilized at different times during the padt five years by 
about 200 physicians in the treatment of their patients. 

Since the opening of this institution several Boston 
hospitals have installed hydrotherapeutic equipments. 
Several skilled attendants employed in local hospitals 
were trained in the technic of water treatments at our 
institution. 

4. Detailed directions for preparing the baths are given In 
Biatthes' Lfehrbuch der Ulnlschen Hydrotheraple, Edition 2, Jena» 
1903, and In Romberg's Lehrbuch der Krankhelten des Herzens. 
Stuttgart, 1006. 
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Demonstrations in hydrotherapy have been given to 
students of the different medical schook in this city. 

Our organization^ cooperating with local medical so- 
cieties^ has secured several addresses by prominent physi- 
cians on hydrotherapy and other forms of physical 
therapeutics. 

Beprints of articles on hydrotherapy have been sent to 
over 2^000 physicians in eastern Massachusetts. 

The institution has been visited by physicians from 
many parts of the country and establishments pat- 
terned in a measure after ours have been started in other 
places. 

313 Beacon Street. 

ABSTRACT OF DISCUSSION 

Db. John A. Lichtt, Pittsburg, Pa.: Such an institution as 
described by Dr. Pratt is, I think, a necessary adjunct to the 
physician's armamentarium. If the physicians do not become 
active and take up this matter, the quacks will, and with great 
harm to the patients. All of us no doubt have had the same 
experience. I have in mind one patient with loss of cardiac 
compensation, enlarged liver, etc., who went to an ordinary 
masseur, or a man who called himself ''professor of hydro- 
therapy^' to have his enlarged liver reduced in size. The mas- 
sage and exercises prescribed led to serious results. This I 
have seen frequently, and I believe we should protect ourselves 
against these men. Unless we establish such institutions, we 
will be at the mercy of these men. The difficulties mentioned 
I believe to be the difficulties one would expect naturally in 
trying to treat ambulatory patients. It is difficult to prescribe 
a treatment to be taken in the patient's home. If the patient 
will go to a hydropathic institution, he will go to the phy- 
sician's office. If a woman is to take the treatment, she 
dresses, goes down the street, takes the treatment and then 
goes to a department store to do her shopping. The good that 
follows the carrying out of such a course, under such difficul- 
ties, is small. In Pittsburg, such an institution is about to be 
opened, and I think we shall get good results from it. If we 
could send patients to Boston and have them devote the time 
necessary for the treatment in Dr. Pratt's institution, I know 
good results will follow; I also believe that if those pa- 
tients who were not much benefited at his institution in Bos- 
ton, were sent to a similar institution at Pittsburg, away 
from their home and environment, in all probability good re- 
sults would follow. These patients take the treatment much 
better in institutions devoted to that purpose. In this coun- 
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try the watering-places and institutions are not manned as in 
other countries. Some of the best scientific work originates in 
some of these establishments in Europe. Good men are there 
to watch their patients carefully and prescribe the treatment 
to be employed. There are very few institutions in this coun- 
try where the patients can be so treated; what is being done 
in this line, however, is being appreciated. At these watering- 
places the patients can enjoy themselves. The treatment in 
this country is a business; there is no amusement, no enjoy- 
ment for the patients in the institutions we have here. It is 
different in the watering-places in Europe. One advantage that 
is coming from the establishment of these institutions is the 
education of helpers so that the treatment may be carried out 
in the patient's own home. I am sorry Dr. Babcock is not 
here to tell of the Nauheim treatment as he has it carried out 
in the patient's own home. Nauheim himself has stated that 
it cannot be done at home; but Dr. Babcock has proved that 
it can be done and with very satisfactory results when the 
conditions can be entirely controlled. 

Dr. G. C. Smith, Boston: Dr. Pratt's work in Boston is well 
known throughout the New England States, and especially in 
Massachusetts, while in the South and West people have 
heard much less about it. 

One or two points suggested by the paper I would like to 
touch on. There is a class of cases in which I have found 
hydrotherapy especially adapted, namely, vasomotor condi- 
tions with a neurotic etiology; also vasomotor conditions aris- 
ing from a failing heart in cardiac disease, a condition so often 
seen in young boys and giris. These conditions are quickly 
relieved by hydrotherapeutic measures. Often patients who 
have been very little benefited by drug treatment can be sat- 
isfactorily treated by good sanitary measures, open-air life, 
proper diet and hydrotherapy, and show rapid improvement 
under such conditions. Other patients who do much better in 
America tlian abroad are the patients with broken compen- 
sation. This is my opinion after a study of the institutions 
abroad. The reason is that the physician knows the patient 
and is interested in him; he knows all the individual's idio- 
syncrasies. At Nauheim or other sanitaria abroad the patient 
is treated more largely from a cardiac standpoint which does 
not always work out well. I have had many patients try the 
Nauheim treatment, and they still continue to try it. They 
go abroad and spend from four to six weeks, and sometimes it 
is claimed that the transverse cardiac dulness has been reduced 
two inches in that time. That is absurd. The only way to do 
away with the stupendous outflow of the misinformed and 
misled from this country is to let the real facts be known. 
I know of several individuals in Boston who have been treated 
at Nauheim and other spas abroad who now make it a regu- 
lar thing to consult the family physician in Boston and have 
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a thorough examination before going. On their return they do 
the same thing. In these patients we cannot find the same 
diminution in the cardiac dulness as the foreign physicians 
claim. I am sure that hydrotherapy does help these patients. 
It must be remembered that many patients who have cardiac 
disease must be treated at home, and that this number is much 
greater than the number going abroad. 

Db. Andbew MacFablane, Albany, N. Y.: The first duty of 
the physician is to cure his patient, and there is no question 
that the true way to do this is to find out the cause of his 
difficulty and remove it. This, however, does not appeal to 
the popular mind. Consider what has been done to stop the 
spread of smallpox by vaccination and to prevent typhoid 
fever by a pure water supply; the citation of such facts, how- 
ever, does not present an argument to the average popular 
mind that will have any marked influence. If a patient with 
a stiff joint consults physicians, they are likely to give him 
pills, solutions, powders and liniments and often without much 
effect. The patient then goes two or three times to an osteo- 
path, gets as many treatments and is benefited. He then is 
convinced that the osteopath is a better physician than the 
regular practitioner. He certainly is to that extent. The 
great mistake is that the medical profession does not appreci- 
ate the value of physical therapy. Physicians rely too much 
on giving prescriptions and then sending the patient home. 

In New York State there is a man who conducts a success- 
ful sanatorium; he is an ex-prize fighter. Yet his place is 
frequented not by the ignorant, but by the most intelligent 
men in the United States. I regard it as a disgrace to the 
entire medical profession that an ex-prize fighter should be 
able to do, and to do successfully, what a scientific profession 
is not doing. In our various efforts to secure proper legisla- 
tion in New York State we had the greatest possible difficulty 
in proving that the so-called regular medicine was better than 
fake medicine. 

After taking the baths at the foreign spas the patients rest. 
I have visited many spas in Germany and I am fairly well ac- 
quainted with the conditions existing there. The Germans 
have developed the scientific side of metabolism in these 
watering-places to an extent which we would do well to copy 
and imitate. 

I believe that the subject that Dr. Pratt has brought up is 
a most valuable one, and I have no doubt but that great ad- 
vances will be noted in it during the next fifteen or twenty 
years; but we must not expect much from it in three, four 
or five years. This is, however, a subject that will bear much 
and good fruit in time. 

Db. Joseph H. Pbatt, Boston: It is true that many patients 
with neurasthenia and other forms of psychoneurosis can re- 
ceive better treatment in a suitable sanatorium than at home, 
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but Banatorium treatment is frequently out of the question 
owing to the expense. Boston physicians have been gratified 
at the good results obtained by home treatment combined with 
systematic hydrotherapy in their local institution. In addition 
to the hydrotherapeutic treatment itself, the daily visit to the 
baths, the association with a kindly and cheerful attendant or 
nurse, the half-hour or hour of rest before dressing, often 
have a marked influence for good on both mind and body. 
Furthermore, the institution is an aid to the physician in his 
supervision of the case. If a patient is told to take a treat- 
ment at a certain hour daily in our establishment, it is an 
easy matter to find out whether he does so or not. A report 
is sent to the physicians, if requested, of the number of treat- 
ments taken by each patient and the date of each treatment. 

In the management of patients with chronic organic disease, 
treatments at the medical baths have been of aid in encourag- 
ing the patients to persevere in following an impleasant or 
exacting regimen. This is true in cases of nephritis, obesity, 
diabetes and heart disease. In 1905 I saw with Dr. Daniel 
a woman with chronic nephritis who had been ill a year. She 
had marked general anasarca and the day urine contained over 
1 per cent, of albumin. The essential features of the treatment 
instituted were electric-light baths and a salt-free diet. She 
objected strongly to the diet, but did not abandon the plan of 
treatment because she felt that the light baths were bene- 
ficial. After three months the edema had disappeared except 
for a slight swelling of the legs. When last seen, three years 
later, the edema had not recurred and the urine contained only 
a slight trace of albumin. It is probable that her recovery was 
due more to the salt -free diet than to the light baths, yet 
without them she never would have continued with the diet. 

It is strange that American physicians who send patients 
to Kauheim make so little use of artificial carbondioxid baths. 
Krehl, Bomberg and other German authorities recommend and 
employ in their clinics the artificial baths. There are over a 
dozen natural carbon -dioxid baths in Germany used in the 
treatment of heart disease in addition to those at Nauheim. 
Two patients with cardiac disease whom I referred to a lead- 
ing German consultant were sent not to Nauheim, but to 
Homburg. What I have learned from patients returned from 
Kauheim bears out Dr. Smith's statement. Treatments are 
often given there with inadequate supervision. 

There is need of a thorough and unprejudiced investigation 
of the effects and value of carbon -dioxid baths, and this can 
well be carried out in establishments like the one described. 
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A symposiuin on nephritis at the present time quite 
fittingly is opened with a reference to the results of 
recent work in experimental nephritis. This, however, 
is not the case so much because the results as yet are of 
very great importance, but rather because it seems likely 
that the experimental method applied to the study of 
nephritis will in the future throw much light on the 
problems of the disease. 

The history of the study of nephritis is not long. 
With Bright in 1827 begins our accurate knowledge. 
He it was who linked together in causal relation the 
symptoms, albuminuria and edema, and the lesions in 
the kidney. Keen observers added fact after fact for 
fifty years and more. Technical improvements widened 
the field of observation, so that a period, which we may 
arbitrarily end in the early part of the present decade, 
had contributed much to our knowledge of nephritis 
through the work of pathologists and clinicians. Yet 
our knowledge remained largely a knowledge of results 
rather than a knowledge of causes and progressive de- 
velopment, and many were the gaps in our knowledge, 
great the discrepancies between clinical observation and 
postmortem finding. In the present decade the experi- 
mental method has been applied increasingly in the 
study of disease in the hope that by it our knowledge of 
the life-history and causes of disease might be extended. 
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Nephritis has been studied in this way and certain re- 
sults have been obtained.^ 

I am not asked to review the namerous experimental 
studies of nephritis that have been published in recent 
years^ but to indicate what clinical bearing^ if any, this 
work has. If we turn to nephritis in man, we find the 
following phases of the disease of much clinical inter- 
est: the urinary changes^ particularly the albuminuria 
and cylindruria, the uremia, the edema^ the hyperten- 
sion and associated cardiac hypertrophy, and, finally, 
the cause and the cure. Do our studies of experimental 
nephritis help in a better understanding of any of 
these? To answer this I will consider these points in the 
order named. 

URINARY CHANGES 

There has been a very general consensus of opinion 
with regard to albuminuria in nephritis. The albumin 
of the urine, in very large proportion, comes from the 
soluble proteids of the circulating blood and appears in 
the urine as a result of a pathologically increased per- 
meability of the glomerular tuft. Degeneration of the 
epithelial cells of the tubules may have a small part in 
producing the condition. Experimental work confirms 
this view. 

Cylindruria has received two interpretations. One of 
these assumes that the albuminous material constituting 
the cast arises from the albumin of the blood, which, 
after excretion through the injured glomerulus, becomes 
changed in physical properties so as to fuse together into 
a homogeneous coagulated mass, a cast. The other 
theory assumes that the albuminous material of the 
cast is derived from the albuminous material of the epi- 
thelium lining the tubules, which becomes fused to- 
gether and more or less homogeneous so as to make up a 
cast. This latter theory does not assume that there has 
been any very great change in the physical composition 

1. Christian : Experimental Nephritis (a review of recent litera- 
ture), Boston Med. and Surg. Jour., 1908, cItUI, 416, 452. 
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of the albuminous material between its cell origin and 
the east^ since cells and casts present in the urine show 
many identical physical properties. 

The origin of urinary casts has been studied in neph- 
ritis produced experimentally. A variety of irritants^ 
such as cantharidin^ corrosive sublimate^ uranium 
nitrate, potassium bichromate^ etc., when given to ani- 
mals, will produce changes in the kidney leading to the 
appearance of albumin and casts in the urine. Waller- 
stein/^ among others, has conducted such experiments 
and concludes that all casts are formed from degen- 
erated, disintegrated and metamorphosed tubular epi- 
thelium. Bibbert* and Schlecht,* on the other hand, 
studying the excretion of carmine through the kidney, 
have concluded that the hyaline casts are derived from 
the albumin excreted through the glomeruli, while the 
granular casts are derived from tubular epithelium. 

In our laboratory at Harvard this subject has been 
investigated by Dr. E. M. Smith," who employed rabbits 
and used a variety of irritants. Eoughly, tiie irritants 
used may be divided into two groups : those which pro- 
duce extensive changes of a degenerative character in 
the tubular epithelium (uranium nitrate, potassium 
bichromate and mercuric chlorid), and those which, 
while producing evidence of acute nephritis, produce 
comparatively slight changes in the tubular epithelium 
(cantharidin and arsenic). By varying the size of the 
dose of these irritants, by varying the number of doses, 
by varying the time interval between the doses, by vary- 
ing the length of the experiment, which ends either in 
the spontaneous death of the animal or in killing the 
animal, it is possible very largely to control the lesions, 

2. Walleratein : Ezperimentelle Untersachungen fiber der Enste* 
hang der HarnzyUnder, Ztschr. f. klin. Med., 1906, IvlU, 296. 

3. Rlbbert: Die Abscheldung intra¥en58 Injlzlertes gelOsten 
Karmlns In den Geweben, Ztschr. f. allg. Physiol., 1904, Iv, 201. 

4. Schlecht : Bzperimentelle Untersuchnngen fiber der Resorption 
nnd der Ausscheidnng des Ldthlonskarmins, etc., Beltr. a. Path. 
Anat., etc. (Ziegler's), 1907, zl, 812. 

5. Smith : The Origin of Urinary Casts ; an Experimental Stndy, 
Boston Med. and Surg. Jour., 1908, cItIU. 864. 



228 

and in this way there comes a manifest advantage in the 
experimental method as compared with a study of post- 
mortem lesions in man. 

It was found in this work that the irritants which 
produced marked degenerative changes in the epithe- 
lium of the tubules gave rise to a more abundant cast 
formation than did the other group of irritants. The 
urine of the animals employed^ rabbits, was collected 
and the number and character of the casts was studied 
from time to time. By those irritants which produce 
most marked degenerative changes of the epithelium of 
the tubules most casts are produced, indicating that 
there is a close association between changes in the epi- 
thelium of the tubules and cast formation. By studying 
histologically kidneys of animals receiving different irri- 
tants in varying dosage, cast formation could be traced 
morphologically. The first change seems to be a granu- 
lar degeneration of the epithelium lining the distal con- 
voluted tubules, which increases in severity until the 
epithelium becomes converted into a granular material 
more or less completely filling the space bounded by the 
basement membrane of the tubule. This granular ma- 
terial is composed of remains of both cytoplasm and 
nuclear material. While this process is going on, fluid 
is presumably excreted through the glomerulus, so that 
there is a current of excreted fluid along the tubules 
which washes this granular material into the lower 
levels of the tubules. Toxic substances used in this way 
cause very slight degenerative changes in the epithelium 
lining the collecting tubules, and so the granular ma- 
terial washed down in the collecting tubules comes in 
contact with quite normal epithelium. In this process 
of passing along the tubule the granular material seems 
to become fused into plugs molded by the shape of the 
collecting tubule, and by the time the mass reaches the 
hilum of the kidney it is a well-fused granular plug, 
which floats out into the urine as a granular cast. 
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In the earlier stages of the process, urine analysis 
shows the presence of a number of casts, at first coarsely 
granular, later more finely granular. With a longer 
interval, or with a less intense local process, urine anal- 
ysis shows casts more hyaline in character, and the sec- 
tions from the corresponding kidneys show that in the 
lower levels of the tubules there are present plugs vary- 
ing in homogeneity, and always in the older processes 
being quite distinctly hyaline. Even in the very chronic 
lesions, application of appropriate staining methods 
shows in these very homogeneous, hyaline, highly refrac- 
tile casts the presence of numerous granules staining in 
every way identically with the granules that are in renal 
epitheliumu So that from a morphologic point of view, 
supported by the results of urinary analysis, it would 
seem that both granular and hyaline casts in these ani- 
mals arise from degenerative processes in the epithe- 
lium, and that the granular casts come early, the hya- 
line casts late, that there is a progressive transforma- 
tion between granular and hyaline casts, and that gran- 
ular casts appear to be formed quickly and excreted 
early, while hyaline casts are formed slowly and ex- 
creted late. These observations on animals are in har- 
mony with the observed conditions in man, and would 
satisfactorily explain cast formation in most cases, 
though possibly not in every case. 

Cast showers are occasionally observed in man. Ex- 
perimental study has given some explanation of this. 
In Mackenzie's laboratory in Toronto* it has been found 
that in experimental nephritis, if, at a time after the 
casts have very largely ceased to appear in the urine, the 
renal artery is dissected out and physiologic salt solu- 
tion is irrigated through the kidney under some pres- 
sure, a certain amount of fluid will be excreted through 
the ureter, and this will be foimd to contain a very 
large number of casts, largely hyaline in character. It 

6. Unpublished Experiments Reported by Mackenzie at the Meet- 
In of the American Association of Pathologists and Bacteriologists, 
held In Boston, April 9 and 10, 1900. 
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would seem that, with a cessation of the active process, 
casts that have been formed have remained stored in 
parts of the tubules and gradually become hyaline in 
character ; with increased flow of fluid through the renal 
vessels these will be washed out in large numbers. A 
similar acceleration of renal circulation with accom- 
panying diuresis would in man similarly flush out a 
large number of casts and produce cast showers. 

UREHIA 

A number of theories have been advanced to explain 
the condition of uremia. Most of these assume the pres- 
ence in the body of the nephritic of some toxic sub- 
stance which, accumulating up to a certain point, pro- 
duces the symptoms which we know as uremia. Attempt 
has been made experimentally to produce a similar con- 
dition in animals by means of nephrectomy, by ligation 
of the ureters, and by the administration of various 
irritants. In this way toxic conditions undoubtedly are 
produced which have some analogy to uremia in man, 
but the recognition in animals of symptoms, which may 
be regarded as truly uremic in the sense of this condi- 
tion in man, is so exceedingly diflBcult that at the pres- 
ent time no great advance has been made, and it cannot 
be said that studies of experimental nephritis have 
thrown much light on the condition of uremia beyond 
giving support to the view that the condition is a toxic 
one associated with renal lesion. 

EDEMA 

From the earliest period of the work on nephritis the 
relation of edema to nephritis has been the subject of 
much discussion and investigation. The attempt of 
morphologists to correlate edema with certain types of 
renal lesion has been only very partially successful, 
and morphologic studies have yielded no explanation of 
the occurrence of edema. In recent years physico- 
chemical methods have been applied and especial em- 
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phasis has been placed on salt retention with correspond- 
ing changes in osmotic tension. Analyses of food intake 
and urine output with respect to sodium chlorid seemed 
to show that in cases of nephritis with edema there was 
a deficient salt excretion and that the edema fluctuated 
in proportion to the salt intake. Widal and a group of 
French observers^ have placed particular emphasis on 
salt-free diet as a means of controlling nephritic edema. 
A critical review* of the whole subject of the salt reten- 
tion theory, however, seems to show that it is insuflS- 
ciently supported. A considerable amount of experimen- 
tal work is rather against it. Acute toxic nephritis in 
which there is no hydrops can be produced by various 
substances, and in these animals salt retention may take 
place. On the other hand, with uranium nitrate nephri- 
tis is produced in which edema is often present without 
there being any more salt retention than occurs in other 
types of toxic nephritis without edema. Becent careful 
clinical studies of Bittorf* and of Blocker^® have failed 
to show any close relation between salt retention and 
edema. Benal cases without edema may exhibit a 
marked decrease in power to excrete ingested salt.^* 
There is then undoubtedly a growing skepticism toward 
salt retention as a primal cause of nephritic edema, 
though in many cases it may be a contributing factor, 

7. Wldal : La care de d^chloraratlon. Bull, et m6m. Soc. m6d. d. 
bOp. de Paris, 1903, zx, 990. 

Wldal, Froln and Dlgne : La chloruratlon et la regime d6 chlornrfi 
Chez lea cardlaqaes, Soc. mM. d. hOp. de Paris, 1903, xz, 1208. 

Wldal and Jayal : La cure de d^chlornratlon ; son action k 
certalnes p^rlodes de la nephrite ^plth^Uale, Bull, et m^m. Soc. m6d. 
d. hOp., 1903, XX, 733. 

Wldal and Lemlerre : Pathog^nle de certains oedfimes brlghtlques ; 
action da chlornre de sodium Ing6r6, Bull, et m6m. Soc. m6d. d. 
hOp., 1903. XX, 678, 785. 

Wldal and Others : Les regimes d6chlorur6s. Eighth French Cong. 
Int. med., Liege, Sept. 25-27, 1905, Sem. m^d., 1905, xxv, 469. 

8. Georgopulos: Experlmentelle Beltr&ge zur Frage des Nleren- 
wassersacht, Ztschr. f. kiln. Med., 1906, xl, 411, and other similar 
papers. 
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and the withholding of salt from the food may be thera- 
peutically effective. Many failures from this form of 
treatment, however, show its limited applicability. 

On the other hand, there is increasing evidence to 
show that peripheral vascular lesions play a large role 
in the production of edema. This is not a new theory, 
but was advanced in 1877 by Cohnheim and Lichtheim" 
and more recently has been supported by Senator. It 
presupposes the presence in the circulating blood of 
some toxic substance capable of injuring the vessel wall. 
Some evidence of the existence of such a toxic substance 
is found in the experiments of Heineke,** Meyerstein** 
and Blanck.^*^ These experiments were as follows : It is 
known that subcutaneous injections of uranium nitrate 
in rabbits will produce a toxic nephritis usually with 
edema, whereas other substances may be used to pro- 
duce nephritic changes without any associated edema. 
Now if blood serum obtained from rabbits of the first 
group be injected into rabbits of the second group, 
edema appears, whereas normal rabbit serum produces 
no such result. Experiments of this kind are not con- 
stant in their results, but at least they are very sugges- 
tive of the importance of the r61e of circulating toxic 
substances in producing nephritic edema. 

Pearce^' has recently added further evidence in favor 
of the role of peripheral vascular lesions in the produc- 
tion of edema by a group of experiments in which he 
used known renal irritants and substances which are 
known to produce degenerative changes in the blood- 
vessels. Snake venom is such a vascular poison, and 

12. Cohnheim and Lichthelm : Ueber Hydrftmle and bydr&mlsche 
Oedeme, Ylrchows Arch. f. path. Anat, 1877, Ixlz, 106. 

13. Helneke: Dlsknsslon, Verhandl. d. deutsch. path. Oeaellsch., 
1906, Ix, 107. 

14. Helneke nnd Meyersteln : Ezperimentelle Untersuchangen 
fiber den Hydrops bel Nierenkrankhelten, Deutsch. Arch. f. kiln. 
Med., 1907, xc, 101. 

15. Blanck : Bxperlmentelle Beltr&ge aur Pathogenese der Nieren- 
wassersncht, Ztschr. f. kiln. Med., 1906, Ix, 472. 

16. Pearce : The Theory of Chemical Correlation as Applied to 
the Pathology of the Kidney, Arch. Int. Med., 1908, 11, 77 ; and an- 
publlshed experiments reported at the meeting of the American 
Association of Pathologists and Bacteriologists, held in Boston, 
April, 9 and 10, 1909. 
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when given in afisociation with a renal irritant edema 
results in a considerable proportion of the animals, par- 
ticularly when moderately increased amounts of water 
are given by mouth, whereas the same treatment with- 
out the use of the vascular poison rarely results in 
edema. The functional studies of Schlayer, Hedinger 
and Takayasu^^ show that there is a close relation be- 
tween the functional renal vascular disturbance and the 
edema. 

Further evidence in support of the part played by 
vascular lesions in the production of nephritic edema is 
given by the results of my own histologic studies/* in 
which, in an examination of the kidneys of rabbits after 
the use of various renal irritants, I have found quite 
constantly associated with uranium nitrate lesions a 
change in the walls of the vessels of the glomerular 
tuft, consisting of the appearance in them of numerous 
hyaline droplets demonstrable by special staining meth- 
ods. This vascular lesion was not found in kidneys of 
animals receiving substances other than uranium nitrate, 
and, as the uranium nitrate is the substance which pro- 
duces in rabbits edema much more constantly than any 
other substance, it may be inferred that there is some 
relation between this anatomic lesion and the occur- 
rence of the edema. 

It cannot be claimed that the evidence is complete, 
but so far as the results of experimental work go it is 
very strongly suggested that the edema in nephritis re- 
sults from injury to the peripheral vessels associated 
with changes within the kidney, probably in large part 
vascular also. Accepting this evidence, it is not sur- 
prising that there is no strict correspondence between 
the occurrence of edema in man and a definite type of 
anatomic lesion in tlie kidney. It is conceivable that 
various anatomic lesions under certain circumstances 

17. Schlayer, Hedinger and Takayasu : Ueber nephrltlsche 
Oedeme, Deutsch. Arch. f. kiln. Med., 1907, xcl, 59. 

18. Christian : A Glomerular Lesion of Experimental Nephritis, 
Boston Med. and Surg. Jour., 1908, cliz, 8. 
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might lead to the production of functional disturbances 
in the kidney residting in the retention or formation of 
toxic substances^ which would injure the vascular ap- 
paratus and lead to edema formation, or it is possible 
that the same toxic substance which produces the renal 
lesion also is the cause of the vascular lesion. Much 
more experimental work, however, is necessary finally to 
determine the cause of edema. 

HYPEBTENSION AND ASSOCIATED CABDIAO HTPERTBOPHT 

Chronic nephritis is generally recognized as one of the 
common causes of high blood-pressure and associated 
cardiac hypertrophy, and a number of theories have 
been advanced in explanation of this condition. Some of 
these have been submitted to experimental test, Passler 
and Heineke^* have found that there is an increased 
blood-pressure and cardiac hypertrophy following the 
removal of considerable portions of the kidney sub- 
stance, though these results were not constant. Jane- 
way*" has obtained similar results, though it is not very 
clear in just what way the blood-pressure is raised. An- 
other group of observers have believed that the internal 
secretion of the kidney was a factor in raising the blood- 
pressure, and adduced in favor of this the fact that 
injections of extracts of kidney produced a rise in blood- 
pressure. A critical review of this work has been made 
by Pearce**» *^ with additional experiments of his own, 
and he finds that results are very inconstant, and that 
the extract of the kidney of one animal may act in just 
the opposite way to the extract of the kidney of another 
species; consequently it is not believed that internal 
secretion in this sense can play very much part in pro- 
ducing hypertension. In the blood serum of animals 

19. P&88ler und Heineke : Yersuche sur Pathologic des Morbus 
BrightU, Yerhandl. d. deutsch. path. Gesellsch., 1005, Ix, 99. 

20. Janeway : Unpublished experiments reported at the Meeting 
of the American Society for the Advancement of Clinical Inyestlga- 
tlon, held In Washington, May 10, 1909. 

21. Pearce: An Experimental Study of the Influence of Kidney 
Extracts and of the Serum of Animals with Renal Lesions on 
the Blood-Pressure, Jour. Exper. Med., 1909, xl, 430. 
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receiving doses of certain substances that produce renal 
change there may be particular substances which have a 
pressor action. However, this type of work experiment- 
ally so far has been confined to acute conditions, though 
in man suffering from chronic nephritis numerous re- 
ports have been made indicating that there are sub- 
stances in the circulating blood capable of acting to 
raise blood-pressure, but here again more recent reports 
give conflicting results, and probably not a very great 
amount of importance can be attached at the present 
time to these as factors in causing hypertension. 

In a certain number of experiments in which the suc- 
cessful production of chronic renal lesions^^ has been 
attained, there is evidence of cardiac hypertrophy, and 
further studies along this line may yield results of im- 
portance. Since at the present time we have several 
experimental ways of producing cardiac hypertrophy, it 
may be possible to unravel the cause of this condition in 
nephritis. As shown by Fleisher and Loeb,** spartein 
and adrenalin chlorid will lead to the production of 
myocarditis with cardiac hypertrophy, and a moderate 
number of experiments in our laboratory have shown 
that the myocardial lesion in this condition as well as 
the findings in the kidney are quite different from those 
in a few animals where a type of chronic experimental 
nephritis has resulted from repeated injections of ura- 
nium nitrate, and in neither one of these groups of ani- 
mals do we find the type of vascular lesion that Klotz^* 
has obtained in Montreal by his method of increasing 
intravascular tension by inverting rabbits, from which 
procedure a marked degree of arterial change with dila- 
tation of vessels is developed in the arteries of the 

22. Christian : Unpublished and incompleted experiments made in 
the Laboratory of the Department of the Theory and Practice of 
Physic at Harvard Medical School. 

28. Fleisher and Loeb: Experimental Myocarditis, Arch. Int. 
Med., 1909, ill, 78. 

24. Klotx : Experimentelle Arbelten ; Arteriosklerose, Centralbl. f. 
allg. Path. u. path. Anat.. 1908, xix. 585. 
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anterior half of the body, associated with cardiac hyper- 
trophy. Since these various experiments suggest that 
we can experimentally control the production of cardiac 
hypertrophy and obtain the result by producing chronic 
renal lesions^ chronic myocardial lesions and chronic 
vascular lesions, it may be possible by such studies to 
arrive at the causal factor chiefly acting in any one of 
these types. 

CAUSE AND CURE 

As yet too little work has been done for the studies in 
experimental nephritis to throw much light on the etiol- 
ogy and treatment of nephritis. It is in the chronic 
nephritis that least is known about cause and cure. 
Experimental results in the production of chronic neph- 
ritis have been inconstant, and by nature such experi- 
ments are difficult. The repeated injection of various 
irritants has resulted in a certain number of cases in 
the production of lesions fairly analogous to the chronic 
renal lesions that we find in man. In animals, however, 
the remarkable recuperative power of the kidney makes 
the production of chronic lesions very difficult. Still, 
so far as results have been obtained, they suggest that 
in many cases chronic lesions in man result from con- 
tinued action of small amounts of toxic substances, but 
throw no light on the cause of the appearance of these 
substances. Lead salts are about the only substances 
used experimentally which could in any possible way be 
similarly active in man, and it is not conceivable that 
lead-poisoning is a factor in the production of many 
cases of chronic nephritis. Some experiments seem to 
show that a single very extensive degenerative process in 
the kidney may result in the production of chronic 
lesions ; and it may be that a few cases in man result in 
this way, just as at present it is believed that certain 
cases of cirrhosis of the liver are the result of some sin- 
gle acute degenerative process. Very little light so far 
has been thrown on the etiology of nephritis by experi- 
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mental methods, however, and no assistance in the cure 
and prevention has been given. 

It is evident from this review of experimental nephri- 
tis that the work has been just begun. It is being car- 
ried on at the present time in many laboratories, and we 
should take courage in the belief that from these experi- 
ments much of direct clinical value will come, and that 
by it our knowledge of nephritis in man will eventually 
be considerably widened. 

252 Marlboro Street. 
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Of the causes of hypertension in nephritis we have no 
exact knowledge. The theories which have been elabor- 
ated are based mainly on deductions from clinical ex- 
perience or to a slight extent on experiment. Neither 
the clinical experience nor the experimental evidence is 
at all conclusive; but each in its way points to an ex- 
planation through the action of some chemical sub- 
stance influencing the circulatory system. What this 
substance is and how it acts we do not know. 

Clinically we have the very important observation 
that hypertension and heart hypertrophy come in that 
group of renal diseases in which uremia is also prone to 
occur, while both fail in practically all other forms, as 
tuberculosis, pyonephrosis, hydronephrosis, cystic kid- 
ney and the kidney of acute sepsis. In other words, 
hypertension, like uremia, is an evidence of renal insuffi- 
ciency. It is naturally suggested that the poison of ure- 
mia is identical with that causing hjrpertension, or, if 
different, is formed at the same time and due to the 
same causes; or possibly one is a derivative of the other 
as the result of some process of chemical disintegra- 
tion. If the same poison, it is possible to conceive that 
in small amounts it affects the vasomotor apparatus 
(hypertension) and in large amounts exerts a toxic 
effect on the nervous system (uremia). Or, if two or 
more poisons are concerned, each may have special affini- 
ties. 
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In support of this chemical theory we have the fre- 
quent clinical experience that the degree of the uremic 
manifestations (headache^ vomitings unconsciousness) 
and the recovery from these have a close relation to the 
blood-pressure. Moreover, true uremia without hyper- 
tension seldom occurs. 

In connection with this chemical theory or retention 
theory, the effect of diet also is suggestive. Experiments 
on patients with chronic nephritis have shown that rich 
protein diet increases tension and disi^irbs the general 
condition of the patient for the worse. Mliller describes 
an individual in whom a change from milk and carbo- 
hydrate diet to rich meat diet caused pressure to rise 
from 140 to 190. Eich meat diet causes, in nephritics, 
headache^ one of the earlest and most constant symp- 
toms of uremia, and one which has a definite relation to 
hypertension. 

All this probably means a retention of the products 
of nitrogenous metabolism, and possibly of that nitro- 
gen which in the urinary partition is known as "resf ^ 
or undetermined nitrogen. The increase of these sub- 
stances in the blood of that group of renal diseases in 
which uremia occurs suggests that not only may they be 
the cause of uremia, but that among them may also be 
the substances responsible for the increased tension. 
Aside from this theory, which attempts to explain clini- 
cal observation, we can at present add nothing to the 
view that hypertension is to be explained by retained 
products of metabolism. 

Another view, which I think we can dismiss briefly, 
is that of the internal secretion of the kidney. This is 
based on Tigerstedt's observations that extracts of rab- 
bit's kidneys contain a pressor substance, which sub- 
stance Forlarini and Riva-Eocci consider may be in- 
creased in diseased kidneys. Little evidence has been 
brought forth to support this theory, and the most re- 
cent study, that of Pearce, was entirely negative in its 
results. 
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Another closely related theory is that which assumes a 
correlation between the kidney of chronic interstitial 
nephritis and the secretion of the adrenal. This theory 
was advanced by French investigators, led by Vaqnez, 
three or four years ago. They describe a localized or 
diffuse hyperplasia of the adrenal accompanying chronic 
nephritis in those cases which do not run too rapid a 
course. This h3rperplafiia is considered as an indication 
of the hyperactivity of the functions of the gland ; that 
is, essentially a condition of hyperadrenalism. Naturally 
the theory has a relation also to the arteriosclerosis asso- 
ciated so constantly with the interstitial type of neph- 
ritis. Although the correspondence between the renal 
lesion and the hyperplasia of the adrenalin is very sug- 
gestive and the occurrence not infrequent, there is some 
doubt as to the interpretation. Several German investi- 
gators, and in this country, Pearce, ascribe the anatomic 
changes in the adrenal, in part at least, to the influence 
of the local nutritional disturbances caused by local 
arteriosclerosis. As reports multiply, and the lesions are 
found in other conditions than "contracted^^ kidney, the 
importance of the observation diminishes. 

Of interest in connection with the theory just de- 
scribed are the attempts to demonstrate adrenalin or ad- 
renalin-like substances in the serum of nephritics. This 
work is based on Meltzer's observation that adrenalin 
causes dilatation of the pupil of the frog's eye. Accord- 
ing to Ehrmann, the method is sufficiently delicate for 
the detection of adrenalin in dilution of 1 to 1,000,000. 
Clinically the method is associated with the names of 
Schur and Wiesel, who found that the serum of patients 
with chronic nephritis caused almost uniformly mydria- 
sis of the enucleated frog's eye. The serum of normal 
individuals and of individuals suffering from other dis- 
eases failed to produce the same results. Several observ- 
ers have confirmed these results, but there is some dis- 
pute as to whether or not the action is due to adrenalin. 
That it is, is denied by Schlayer, on the basis of his work 
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with the "vessel-strip" method, which gives positive re- 
sults with normal serums and no different results with 
nephritic serums. Be this as it may, no explanation of 
the presence of the mydriatic body is at hand unless it 
be that of the French investigators and that, we have 
seen, is hardly satisfactory. More evidence must accumu- 
late before a definite opinion as to the value of these 
observations can be reached. 

As is well known, the chief difficulty in explaining 
hypertension in chronic interstitial nephritis is the al- 
most constant presence of arteriosclerosis. The absence 
of definite knowledge of the sequence of events makes 
the problem a complicated one. It is still a question 
whether the kidney injury is primary and leads to 
arteriosclerosis as the result of a hypertension of renal 
origin, or whether a poison first affects the blood-vessels, 
and the kidney secondarily through the disease of its 
own arteries. The latter view appears to be the one gain- 
ing adherents, but it is well to remember in this connec- 
tion that many poisons may simultaneously affect the 
kidneys and the vascular system. 

On this general subject some light has been thrown as 
the result of the study of renal diseases following infec- 
tious diseases, in which hypertension appears to be pri- 
mary and the heart hypertrophy and arteriosclerosis sec- 
ondary. The hypertension associated with the glomeru- 
lonephritis of scarlet fever is of peculiar interest. 
Usually one thinks of hypertension coming on gradually 
in the course of a chronic disease, but in scarlatinal 
nephritis it may develop very early (Mahomed and 
Miiller) ; indeed, in the course of a few days. Here 
certainly heart hypertrophy or arteriosclerosis can be 
ruled out, for in scarlet fever four weeks at least are 
necessary for h3rpertrophy (MuUer) and the scarlet 
fever age is not that of arteriosclerosis. For such an 
early hypertension the only explanation which can be 
offered is increased peripheral resistance — a contraction 
of arterial terminals — as the result of some chemical in- 
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fluence; but this brings us again to the theories dis- 
cussed above^ concerning which we could come to no 
definite conclusion. 

The frequency of the association of glomerular lesions 
with hypertension is of considerable interest. Schmidt, 
working with Krehl's material, has emphasized this rela- 
tion and A. Loeb holds that heart hypertrophy occurs 
only in those forms of nephritis in which the glomeruli 
are diseased and in large part impermeable. He points 
out that in the forms of nephritis with d^eneratiye epi- 
thelial lesions only, hypertension does not occur; it is 
peculiar to scarlatinal nephritis and contracted kidney. 

This is an important field for investigation: first, as 
to tension in various forms of epithelial lesions, espe- 
cially those of the acute infectious diseases ; and, second, 
a cooperation between the clinician and the pathologist 
as to the relation of hypertension to histologic changes, 
with special regard to the glomeruli. 

Experiments definitely demonstrate that the high 
pressure associated with glomerular lesions can not be 
explained by the earlier theory of diminution of vascular 
territory in the kidney. Loeb offers the following hy- 
pothesis : 

Since the renal activity varies directly with the blood- 
supply, lesions of the glomeruli would limit local vaso- 
dilatation. When the renal activity demands more than 
the local conditions allow, the stimulus goes beyond the 
kidney and there is exerted reflexly a splanchnic con- 
traction which leads to an increased systemic tension 
and then an increased flow of blood through the glome- 
ruli. 

This explanation, hypothetical as it is, brings out very 
prominently the fact that hypertension, be its cause 
what it may, is essentially a conservative process having 
for its object the maximum functioning power of the 
kidney. 

Passler and Heineke have attempted to explain the 
problem by reducing the kidney substance of animals 
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by successive excisions. They found that after two- 
thirds to three-fourths of kidney was removed a certain 
proportion, about 25 per cent., of the aniinalR developed 
a permanent increased tension with heart hypertrophy. 
In such animals it was also observed that arterial spasm 
with a further rise of pressure quickly followed certain 
stimuli which in normal animals would produce little 
eflfect. 

They conclude that in the state of renal insufficiency 
so produced the heart hypertrophy is due to the in- 
creased work resulting from the tendency to arterial 
spasm and that this in turn is due to the effect of re- 
tained toxic substances. 

So again we come back to the chenucal theory of re- 
tention — all theories except that of vicarious adrenal 
secretion return to this point — ^but of the substances 
"retained*^ we know nothing. Herein is the problem of 
the "causes of hypertension in nephritis" — a problem to 
be solved only by the methods of chemistry and physiol- 
ogy directed by careful clinical observation. 

P. C. Janeway (Prof. Soc. Exper. biol. ana Med., 1909, vi, 
108-109) has furnished a brief account of a study of the blood 
pressure in dogs with insufficient kidney substance. Instead 
of excising a portion of the kidneys he caused destruction by 
ligating some of the branches of the renal arteries. Also, in- 
stead of studying the pressure by direct measurements from 
the carotid, he modified the Kiva-Rocci cuff so that the clinical 
method of taking blood pressure could be applied to the dog. 
Thus observation could be made from day to day with a limit 
of error of only 10 to 15 mm. Hg. I have found that a de- 
cided increase of blood pressure occurred after destruction 
of kidney substance by ligating. Thus in one animal, with 
an average pressure before operation of 90 mm., a rise to an 
average of 126 occurred after 100 days; and in another a rise 
from 117 to 150 mm. occurred after only 35 days. Janeway 
does not discuss the mechanism by which the hypertension 
develops. 

Note. — ^I gratefully acknowledge my use of the literature 
of this subject as summarized by the following writers: 
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Whatever one says under this title must be said with 
some caution and with a right reserved to change opin- 
ion with advance in knowledge. Although nearly one 
hundred years have passed since the question of the 
nature of the toxic constituents of the urine was first 
submitted to experimental inquiry, it cannot be re- 
garded as yet settled. We can not to-day name all the 
poisonous constituents of the urine. I am not going into 
the literature of this subject in this paper, because it is 
too voluminous, in many points contradictory in its 
findings and unsatisfactory in the conclusions reached. 
The following points seem to be f airiy well established : 

1. Urea and uric acid are not important constituents 
of the urine so far as their toxicity is concerned. I mean 
to say that neither of these can be regarded as the active 
agent in the causation of those symptoms that result 
from failure to function on the part of the kidney. 

2. About 85 per cent, of the toxicity of the urine is 
due to its inorganic constituents, the most toxic of which 
is potassium chlorid. 

3. There are present in normal urine certain organic 
poisons, the nature of which has not yet been ascer- 
tained. 

4. Although the inorganic constituents, notably potas- 
sium chlorid, are markedly poisonous, they can not be re- 
garded as standing in a direct causal relation to that 
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complex of symptomfi which we designate as uremia. A 
small fraction of a grain of potassium chloride as I have 
frequently demonstrated^ injected into a Tentride of tiie 
brain of an animal, may cause prompt death, but neither 
the symptoms nor the postmortem findings are those of 
uremia. 

Of one thing I feel quite confident, and that is in 
withholding salts from our nephritics we are not with- 
holding the direct cause of uremia. The best that we can 
hope for in the use of a salt-free diet is to protect the 
kidneys by decreasing to a certain extent their labor and 
thus conserving their capacity as organs of elimination. 
The inorganic salts, and certainly the chlorids of sodium 
and potassium, are not, singly or combined, the active 
and direct cause of uremia. Any inorganic salt above 
that needed in the processes of metabolism is without 
benefit to the body and increases unnecessarily the stress 
of work thrown on the kidneys, and, when these are 
already diseased, it is in accord with good sense to 
lighten their burdens so far as can be done without 
danger. 

There are some reasons for suspecting that the inor- 
ganic salts of normal urine, carrying about 85 per cent, 
of the toxicity of this fluid, and the organic constituents, 
carr}^ng the remaining 15 per cent, of toxicity, partly 
neutralize each other. At least it has been repeatedly 
found that the ash of urine is decidedly more toxic than 
the whole urine. This fact has been observed by Bou- 
chard, Stadthagen and others. I have repeated this test 
several times with the urine of both herbivorous and car- 
nivorous animals, also that of man, and have invariably 
found it true. It has been suggested that it is due to the 
conversion of the chlorid into a more poisonous carbon- 
ate on incineration, but I have been unable to find any 
evidence of carbonate in the ash which I have injected, 
and it has occurred to me that possibly there may be 
some neutralization between the inorganic and organic 
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constituents. This is a problem that seems worthy of 
more extended study. 

There is evidence that an absolutely ash-free diet may 
soon disturb the health of a normal individual. Taylor^ 
has prepared such food and used it himself. He says : 

"The symptoniB were those of lassitude until about the 
sixth day, when I noticed a great deal of cutaneous irrita- 
tion and generalized muscular twitching with excitation of the 
reflexes. The equilibrium of the entire system became dis- 
turbed; I lost the power of sleep; the irritability was ex- 
treme. At this time the acetone complex appeared appar- 
ently suddenly. I therefore realized that I was near the 
danger point, stopped the experiment, resumed ordinary diet 
and within a few hours after the ingestion of alkalis, the 
symptoms disappeared entirely." 

This experiment was repeated on two men by Goodall 
and Joslin,* who failed to induce the acidosis experi- 
enced by Taylor. This matter also needs further study. 
In all of these experiments the amount of sodium chlorid 
in the daily urine diminished to about 0.2 gm. 

In dogs long-continued feeding of a salt-free diet ma- 
terially reduces the acidity of the gastric juice. So far 
as I knoW^ no experiments along this line have been 
made on man. It has been repeatedly shown, however, 
that it is difficult and probably impossible to reduce the 
amount of salt in the living tissues below a certain, 
fairly well-defined minimum. Life is no longer possible 
when this reduction passes this point. The molecules of 
living cells do not function when the content of inor- 
ganic salt falls below this minimum, which varies in 
different animals and in the different organs and tissues 
of the same animal. Notwithstanding all the excellent 
work that has been done on metabolism, we are hardly 
warranted in making more exact or positive statements 
on this subject. It is generally held that the chlorids of 
the urine are not in organic combination, but, as I have 
stated, it has been repeatedly found that the ash of urine 

1. Taylor: Tr. Assn. Am. Pbys., 1907, p. 245. 

2. GoodaU and JosUn : Tr. Assn. Am. Fhys., 1908, p. 92. 
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ifi more toxic than the whole uriDe. Moreover, single 
inorganic salts may be more poisonous when injected 
intravenously than mixtures of several salts. There 
are, therefore, reasons for suspecting that the inorganic 
constituents of the urine are not only in part neutralized 
by the organic, but also in part by one another. The 
fallacies of Bouchard's method of determining the tox- 
icity of the urine has been repeatedly pointed out, and 
his conclusions can not be accepted as final. Besides, it 
should be evident that poisoning due to the retention of 
normal constituents of the urine and uremia are two 
quite distinct and different things. Many years ago Bees 
reported a case in which there was only one kidney, and, 
this becoming blocked by a calculus, there resulted com- 
plete anuria. The man died, but not from uremia. Cases 
of prolonged suppression have been repeatedly observed 
and, although these may terminate fatally, death is not 
due to uremia. In uremia the poison results from a radi- 
cal change in metabolism, and the active agent produced 
is not one of the normal constituents of the urine. It is 
possible that protein sensitization may give us more 
exact information concerning the nature of ihe poison 
elaborated in uremia. But the one point that I wish to 
emphasize in this paper is that poisoning from anuria 
and uremia are two distinct things, and, while the inor- 
ganic salts are the most poisonous constituents of the 
urine, their retention in the body can not be regarded as 
the cause of uremia — certainly not the direct cause. 

In 1903 it was suggested by Widal that nepliritic 
edema is due to chlorid retention, that with, the disap- 
pearance of the edema the elimination of chlorid is in- 
creased, and that the proper treatment of the edema of 
nephritis should provide a diet that is largely salt-free. 
The reasoning in this statement seems to be good, but 
the experience of clinicians has not been so satisfactory 
as the earlier reports led us to expect. In Widal's first 
case the edema seemed to fluctuate directly with the 
amount of salt in the food and it was suggested that 
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the milk diet, so long and favorably known in the treat- 
ment of nephritifi, might owe its success largely to the 
fact that it contains only a small amount of sodium 
chlorid. Moreover, there is some clinical evidence that 
edema does increase the danger of uremia. At least 
uremic symptoms have been seen to disappear with the 
disappearance of edema and to return with the accumu- 
lation of fluid in the tissue. That there is a causal rela- 
tion between edema and uremia does not, however, seem 
probable, because the latter is frequently seen in inter- 
stitial nephritis when the former is absent or but slightly 
developed. Edema in nephritis is due to diverse causes, 
and certainly not always to salt retention. In acute neph- 
ritis it seems to be due to the effect of the poisons on the 
walls of the vessels. In many cases of chronic nephritis, 
edema is due to circulatory disturbances and is best 
combated by agents directed to these causes. In amyloid 
nephritis it is again toxic. In a certain small percentage 
of cases of chronic parenchymatous nephritis the edema 
is apparently markedly influenced by the quantity of 
salt in the food, and it is in these that the best results 
are obtained by reduction of the salt in the food. Even 
in these the improvement is limited to the reduction of 
the edema. I do not deny that this is of sufficient ad- 
vantage to be worth doing. It seems to me that the 
greatest good is to be secured by restricting salt in the 
food of those patients who may be called prenephritics. 
We frequently meet with patients of this kind. They are 
men and women past the prime of life who have been 
unduly energetic, often of good habits, with the excep- 
tion of the tendency to overwork. The heart has been 
unduly taxed; they get out of breath easily; occasionally 
they grow dizzy. Blood-pressure is high. There may be 
a trace of albumin in the urine or the most careful and 
frequent examination may fail to show this abnormaliiy. 
I am in the habit of advising patients of this class to 
have their food prepared without the addition of salt. I 
do this for the following reasons : 1. They can educate 
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themselves to eat unsalted food. I am positive that we 
eat too much highly salted food. 2. With unsalted food 
they drink less. Vesicular fulness can be induced by 
water as well as by beer. 3. The kidneys are relieved of 
excessive work in eliminating excess of both salt and 
water. Otherwise I have never been satisfied that I have 
seen any benefit in any form of nej^ritis in denying ttie 
patient the satisfaction of his thirst. 

Milk contains about 2 gm. of sodium chlorid per liter, 
and on an exclusive milk diet three liters per day supply 
the necessary calories for the average man. On such a 
diet the individual receives daily about 6 gm. of salt, 
and this seems to be all one needs in health or in disease. 
A mixed diet of unsalted meat, potatoes, bread, butter, 
fruit, sugar, cream or milk and coflfee or tea of equal 
caloric value contains in the daily ration about 3 gm. 
of salt, and this may be increased by the addition of an 
equal amount if the taste is objectionable. 

Time will not permit me to take up the interesting 
subject of the mechanism of nephritic edema, but I will 
call attention to a recent contribution to this subject by 
Bence,* who has shown that there is an increase in the 
volume of blood and edema appears in renal insuflB- 
ciency even when there is no fluid taken into the ali- 
mentary canal; but, of course, both of these conditions 
are increased when much water is ingested. It seems 
only good sense, therefore, to limit the consumption of 
fluid in nephritis so far as possible without distress to 
the patient, but it should be understood that edema de- 
velops in experimental animals in which nephritis has 
been induced by the subcutaneous injection of uranium 
salts even wlien such animals are denied any fluid. 

3. Bence: Ztschr. f. klin. Med., 1909, IzzTi. 69. 
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For the purposes of this discussion^ uremia may be 
tentatively defined as an autointoxication^ which afifects 
mainy the nervous system, and occurs in connection 
with renal insufficiency. It is due to the retention in 
the blood, tissue lymph and cells of the body of certain 
indeterminate, but specific, products of perverted, or 
normal, tissue metabolism, which are not excreted by 
the inadequate kidneys, or are not taken up by the lym- 
phatic radicles, or are not neutralized or destroyed by 
the lymphatic glands or other protective organs. 

We are lacking in knowledge regarding many of those 
fundamental facts of anatomy, physiology and pathol- 
ogy which are necessary for formulating a specific treat- 
ment for uremia ; therefore, that which is offered should 
be considered as being based on a fairly rational em- 
piricism, directed in the main toward the prevention 
and relief of prominent symptoms and known condi- 
tions. 

In order that my remarks may not lack in directness 
and force by a discursive rambling over too broad a 
field I shall confine myself to a consideration of some 
of the problems in the management of uremia, with par- 
ticular reference to the disturbances of the intravascular 
and eztravascular circulation, in that protean malady 
technically known as chronic interstitial nephritis, as 
they have been encountered in my personal experience. 

Fairness impels me to say that the exigencies of this 
occasion renders it impossible to give consideration to 
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the many interesting features connected with the treat- 
ment of such strikingly important symptoms as conynl- 
sions^ coma, Cheyne-Stokes respiration^ mental aberra- 
tion, etc. 

On making a diagnosis of chronic interstitial nephri- 
tis the physician should make earnest efforts toward 
preventing the development or recurrence of recogniz- 
able uremia. The patient should be informed of the 
nature of the disease, and given a tactfid prognosis and 
directions for its management as to diet and genera] 
regimen. The diet should be individualized and spe- 
cifically prescribed; it should be so arranged, along the 
ordinary established lines, as to maintain nutritive equi- 
librium at the highest possible level, with the smallest 
total amount of proteid and carbohydrate foods. The 
total liquids should be so adjusted as to carry off the 
largest amount of excrementitious materials, as may be 
determined from time to time. The regimen should con- 
sider such important matters as residence, clothing, 
occupation, exercises, environment, etc. The amount 
and character of the physical exercises must be adjusted 
to meet varying capacity and requirements. Extraordi- 
nary care should be taken to avoid infectious diseases. 
The patient should be seen with such frequency as to 
allow the physician to keep closely in touch with his 
ailments. At these times modem methods of examina- 
tion should be the rule. The patient should considt his 
physician promptly on the advent of any one of a series 
of significant symptoms, a list of which he should have. 
The physician should be intelligent, alert, assiduous 
and tactful; in every legitimate manner he should en- 
deavor to obtain and retain the confidence of his pa- 
tient, solely because it is to the latter's best interests. 

Mention is frequently made of the sudden and unex- 
pected onset of uremic manifestations; but we may well 
inquire whether this is often really without warning. 
Looking back over my experience, I recall several in- 
stances in which an uremic attack was ushered in with 
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a celerity which was, at the time, truly surprising; yet 
when these cases are reviewed in retrospect none was 
without ample symptomatic warning. Certain it is that 
when excessively high blood-pressure, various dyspneas, 
edema, transient blindness, retinitis and retinal detach- 
ments, dizziness, headaches, neurites, drowsiness, im- 
pairment of the sense of location, mental perversions, 
tremor and cramps, aphasia and fleeting paralyses, car- 
diac enlargement and insufiSciency, vomiting and diar- 
rhea, cutaneous aflfections, etc., thrust themselves, singly 
or in groups, obtrusively before us, we should appreciate 
their diagnostic significance. 

As is well known, the blood-pressure is abnormally 
high in these cases. Perhaps the dietetic and other 
measures instituted may limit, or possibly prevent, 
further advances along this line. Barely, as time passes, 
the vasomotor nerves so accommodate themselves to the 
unknown irritant that the circulatory balance is ad- 
justed in such manner that the blood-pressure remains 
stationary, or even declines somewhat; and this without 
notable cardiovascular failure. The exalted cardiovascu- 
lar tension may be somewhat reduced by various medi- 
caments, as, e. g., hippurate of ammonia, lichenin, 
the nitrites, the iodids, thyroid extract, etc. The clin- 
ician must decide whether any measures should be 
taken to bring about this result; and, if so, under 
what circumstances, and by what means. Ordinarily 
the high tension is conservative and should not be 
interfered with. In some instances, however, there 
occurs a rapid rise of pressure above the patient's 
usual high level, with increase of the hazards accom- 
panying this abnormal state. These sudden exalta- 
tions of tension are often followed by failure of the 
delicately balanced cardiovascular-areolar tissue sup- 
porting tension. Under these circumstances, with the 
patient in great distress, rupture of degenerate vessels 
threatening, and a practical certainty that circulatory 
incompetency will soon occur, I am of the opinion that 
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fhe patient's best interests are served by anticipating 
the near-inevitable by artificially lowering the excessive 
pressure — ^if this can be effected. If the condition 
is urgent a free blood-letting should be done; other- 
wise one of the slower methods may be chosen. In 
this manner the patient is given the greatest relief, 
and imminent danger averted; but the underlying 
conditions remain, and the physician should not be 
lulled into a sense of security, as the patient is likely 
to be, by the ease and comfort which is now his. Ex- 
perience proves that, once lost, the complicated cir- 
culatory balance is seldom fully and permanently re- 
stored. Not infrequently circulatory insufficiency fol- 
lows an acute infection, or other depressing influences, 
without the patient experiencing the extreme tension re- 
ferred to. In such cases the hypertrophied heart dilates, 
valvular incompetence may be added and the well- 
known results of cardiac failure appear, possibly to an 
overshadowing degree. In this connection especial con- 
sideration should be accorded to the overfilling of the 
lymph spaces, and the subsequent failure of the areolar 
tissue-lymph tension, with edema as the final result. 

The r61e of edema in the genesis of uremia is most 
important, although it will be practicable, in this paper, 
to note only some of the most significant features. Thus, 
in many cases, without gross evidences of edema, the 
intercellular and areolar tissue spaces become distended 
with lymph to a degree which induces a high tension. 
The patient is plump; the soft parts are resistant to 
pressure, but without pitting; the integrity of the areo- 
lar tissues as a series of restraining membranes is main- 
tained; anasarca is not present, but is imminent; the 
condition might be termed occult edema. Under these 
circumstances the lymph circulation is impeded, and 
toxic waste products and specific toxins begin to ac- 
cumulate, with uremia probably in its incipiency. 
Edema in chronic interstitial nephritis is usually of the 
incipient or occult variety, and infrequently does it be- 
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come obtrusive; general anasarca is rare in uncompli- 
cated cases; when dropsy becomes a prominent feature 
it is due to cardiac incompetency^ and partakes of the 
general character of cardiac dropsies, with one impor- 
tant and fundamental exception, i. e., that the patient 
is more or less uremic. The bearing of this distinction 
on our conception of the essential nature of uremia 
should be given full weight. Thus it follows, logically, 
that, inasmuch as the physical conditions are alike, the 
uremia of the cardionephritic dropsical patient is due 
to vital, and not to mere mechanical disturbances. It is 
significant that, in my limited experience, the serum 
obtained from the liquid bowel movements of such 
nephritic patients has been much more heavily laden 
with chlorids, and often with sulphates also, than in 
others with pure cardiac dropsies. 

Edema interferes greatly with the composition of the 
blood and the extravascular lymph, and with cellular 
nutrition. The capillaries and lymphatic radicles are 
compressed, with interference with their functions; the 
tissue lymph becomes stagnant and laden with specific 
toxins and tissue-waste materi&Is; the extravascular cir- 
culation is short-circuited. There is an extraordinary 
lack of easily obtainable information concerning the 
physiology and pathology of the circulation of the tissue 
lymph. For our purposes let it be assumed that the 
nutritive elements of the blood, proteid and other, in 
aqueous solution, are transfused through the capillary 
walls by selective vital cellular action, assisted by sim- 
pler mechanical forces; that the extravascular lymph, 
carrying both nutritive and waste materials, circulates, 
vitally and mechanically, in the intercellular channels 
and areolar tissue storage spaces, and by a selective ex- 
cretory function of the cells of the lymphatic radicles, 
finds its way into the ducts and thence through the 
glandular protective filters into the blood current. 

In my opinion, special consideration should be ac- 
corded the management of every degree of edema — 
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occult as^well as manifest — in nephritics. As the result 
of long-continued and fairly broad observation I com- 
mend the following plan of treatment, modified to meet 
varying and individual conditions : 

During the first day the diet should consist of thin 
gruels^ cream and water, vegetable soups, tea, coffee, 
cocoa, water and carbonated waters. From these there 
should be omitted the gruels on the second, and soups 
on the third day ; during the fourth and fifth days very 
little should be taken; on the sixth day the soups should 
be replaced, and on the seventh day the gruels ; later the 
ordinary careful dietary of the nephritic should be 
gradually resumed. Every night of the first three days 
the patient takes 10 grains of mercurial mass, in two 
recently made pills of 5 grains each, foUowed by an effi- 
cient sodium or magnesium saline in the morning. Be- 
ginning on the fourth morning, after free action of the 
saline, there is given 1/30 grain pure elaterin hourly 
for three doses; 1/24 grain every two hours for three 
doses; finally 1/18 grain every three hours until ten or 
twelve copious watery bowel movements have been in- 
duced. During the last series of doses the intervals may 
well be p. r. n., or as specially directed. Subsequent to 
the discontinuance of the medicine there will be several 
more of the liquid evacuations. The elaterin must be 
pure, and it is preferably given in powder, with sugar 
of milk and finely powdered ammoniated glycyrrhizin. 
During the time the elaterin is being given the patient 
should remain in bed, using the pan. He should be 
informed of the abdominal distress, nausea and vomit- 
ing which the drug sometimes induces. Without giving 
reasons for the opinion I am quite sure that, if satisfac- 
tory results are to be secured, it will be well to foUow 
closely the spirit of these suggestions in regard to diet, 
medicine and general regimen as detailed. 

The treatment here recommended will usually drain 
from the bowels a considerable amount of serum, vary- 
ing in total volume from 4 to 15, or more, pints. The 
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serum is usually acid; straw-colored; of from 1005 to 
1030 specific gravity; free from albumin; laden with 
urea to 0.01 per cent, to 0.2 per cent^ phosphates to 
small percentage^ chlorids to 3 per cent, to 25 per cent 
and sulphates to 1 per cent, to 10 per cent.^ by volume. 
The odor is sometimes peculiarly offensive. There is no 
doubt^ in my mind^ as to the fact that the serum passes 
into the intestine by secretory action. 

During the period of alvine drain renal activity is 
reduced; subsequently the flow of urine usually becomes 
very free, often continuing so for many days, even until 
the cardiovascular-sanguineous and lymphatic-tissue 
lymph balance of the circulation has been restored. In 
the most successful cases the urine is not only increased 
in quantity, but in urea content as well — rising in one 
instance to the enormous output of 994 grains during a 
single twenty-four-hour period. In some unsatisfactory 
cases — ^rare in my experience — ^the flow of urine is not 
augmented; the overstretched areolar tissues fail to re- 
gain their resiliency; the current of tissue lymph to- 
ward the lymphatics is not maintained — possibly it 
had not been attained; edema continues or increases. 

This initial part of the treatment, in typically suc- 
cessful cases, is followed by subsidence of the objective 
and subjective symptoms — ^uremic as well as circulatory 
— ^with such relief to the patient that it may be fairly 
described as profound. Much of the improvement ap- 
pears promptly ; more is noticeable during the following 
two weeks; the full measure of benefit, however, is not 
obtained until about the end of six weeks, and a sur- 
prising proportion during the last few days of this 
period. The improvement usually continues for several 
months; it may be of short duration; occasionally the 
period is remarkably extended. 

In whatever manner the relief may have been induced 
it ifi probable that it may be made more complete and 
greatly prolonged by close medical supervision and per- 
sistently careful management. For this reason I have, for 
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many years^ advised these patients to take daily system- 
atic^ well-considered and individualized^ active exercises 
of such character as to bring into play as many as possi- 
ble of the muscles of the body. Whenever necessary this 
is supplemented by general and vigorous massage. The 
object of these measures is to facilitate^ forcibly^ cellu- 
lar activity. The results have been so satisfactory that 
I commend these methods for consideration. 
4744 Woodlawn Avenue. 

ABSTRACT OF DISCUSSION 

ON PAPERS OF DBS. CHRISTIAN, KUS8EB, VAUGHAN AND WELLS 

Dr. D. L. Edsall, Philadelphia: It is very clear that a 
great many erroneous conclusions have been reached in the 
vast amount of literature that has accumulated on this ques- 
tion. There is no constant relation between the retention of 
chlorids and edema and the severity of the nephritis. There 
are, then, various reasons why the theories concerning the 
extremely intimate relation between edema and the chlorid 
disturbances are not established. There are also errors in 
regard to the conception of the cause of alterations in chlorid 
excretion, for reduction may, on the one hand, clearly be due 
to a reduction of the capacity of the kidneys to excrete 
chlorids, while in some instances it is certainly due to altera- 
tions in processes going on elsewhere than in the kidneys; 
and at times the latter are probably definitely conservative 
processes, designed to relieve the kidney of its work of ex- 
cretion, and the edema itself becomes a conservative process, 
partly to relieve the kidneys and often largely to relieve the 
circulation. A reduction in the amount of sodium chlorid in- 
gested, aside from any influence on edema, helps largely to 
reduce the work that the kidneys do. 

I saw this fact strikingly illustrated some years ago 
in some experimental observations I made in regard to 
the possible value of studying the excretion of definite doees 
of sodium chlorid as a means of testing the functional 
capacity of the kidneys. I gave sodium chlorid to various 
persons who appeared to have about the same degree of 
damage of the kidneys, some of them having actual nephritis 
and some of them simply arteriosclerotic changes. I several 
times met with observations which made me give up the 
studies because it was clear that there was danger attieushed 
to such a test; that is to say, I found in several instances 
that an amount of sodium chlorid no more than equal to what 
is taken in an ordinary diet, produced evident and sometimes 
marked increase in the incapacity of the kidneys to carry out 
not only the excretion of sodium chlorid, but excretion in gen- 
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eral, of water as well as of the solids, was largely cut down. 
It is clear then that an amount of sodium chlorid not more 
than equal to what is contained in an ordinary daily diet 
may cause decided failure of function on the part of the 
kidney even in cases in which the kidney appears to be doing 
fairly good work. Hence, whatever we may think concerning 
the theories of the relation of salt to the symptoms of 
nephritis it is certainly a valuable procedure to limit the 
amount of table salt in the diet. This same point has been 
elicited in another way recently in some work that Dr. 
Lavenson has been doing in my laboratory in regard to the 
influence of certain potassium salts on the excretion of 
chlorids in the urine, basing this work on the statement of 
Bunge, which has not been generally accepted, however, that 
potassium salts cause a decided increase in the excretion of 
chlorids. There seems to be little doubt that Bunge is right 
about this, for Dr. Lavenson found a decided increase in 
chlorids after a variety of potassium salts. The nitrate which 
has been considered to have an especial action did not appear 
to be particularly active as compared to the others, the effect 
exerted being apparently in direct relation simply to the 
amount of potassium given. Dr. lAvenson naturally tested 
the suggestion that at once comes from this that potassium 
salts might be a good method of overcoming chlorid retention. 
The result proved to be merely an instance of the fact that 
when we attempt to do what superficially appears to be right, 
we may do harm. The retention of chlorids appeared to be 
in some cases definitely a protective thing, and urging the 
kidneys to excrete more chlorids simply did harm, the general 
excretion being reduced, although the chlorids might increase 
or decrease — actual toxic symptoms developing in one case 
in mild form. There is one more point that I would lay 
stress on : That is, we should approach all these conditions with 
the idea that they are largely dependent on intoxication and 
the best way to relieve intoxication is to start by relieving the 
amount of work demanded of the eliminative organs as far as 
we can. Satisfactory results can sometimes be obtained in these 
cases by placing the patients on actual starvation for a brief 
period, sometimes a day and sometimes several days. This 
gives an opportunity for improvement in the digestion and the 
metabolic and excretory functions through giving them a 
partial rest. It is of course necessary when carrying on star- 
vation for this or any other purpose to be very watchful of 
the effects, as it is a serious procedure, but in these cases it is 
necessary to undertake serious measures, and the reduction 
of the diet to nothing but water or to say a pint of skim 
milk in a day, to which water is added, will sometimes 
accomplish very comforting results, which are not obtained 
when an ordinary full milk diet is used. 

Db. Delancet Rochesteb, Buffalo, N. Y.: There are two 
practical points I should like to speak about. First, it strikes 



260 

me that salt- free diet Ib yaluable in those cases in which there is 
much edema, because of the fact that in the fluid and in the tis- 
sues of the body there is a considerable amount of sodium chlo- 
rid which will supply its needs. Dr. Vaughan has shown that 
the tissues of the body need chlorids to a considerable extent; 
if we withhold them from the food, Nature has provided a 
source of supply in the serum of the edematous fluid, which 
may be called on when they are in demand. I should think 
that if the fluid ingested be restricted, fluids could be obtained 
from this same source. Second, in the management of uremic 
attacks I wish to commend Dr. Wells' procedure, but in 
addition, there is one thing used in these cases which I find 
of special value — the action of the skin as an eliminative 
organ. I have found it very useful to administer, ten or 
fifteen minutes before giving the hot water bath or hot pack, 
minute doses of pilocarpin, 2 or 3 mg., it aids greatly in 
producing profuse sweating in these patients. Elaterium has 
also been recommended. I have used it in smaller doses and 
continuously — perhaps 8 mg. twice a day. It does not pro- 
duce nausea, but drains the bowels and is of great advantage 
in these cases. 

Dr. James Ttson, Philadelphia: Dr. Christian's paper was 
one which has so thoroughly covered the lines with which I 
am practically familiar that I hesitate to say anything on 
the subject or on what he has brought out. I was struck, 
however, with the apparent differences of result in experi- 
mental nephritis as compared with the symptoms that are 
observed clinically. I was also impressed by what was said as 
to the sorts of casts which first make their appearance in 
producing experimental nephritis. In actual experience the 
cast that appears first is usually the hyaline cast, and not 
the granular cast. This is seen in the passive congestion due 
to cardiac disease which permits a leakage. As the serious- 
ness of the condition grows the granular cast appears, becom- 
ing more and more granular, pari passu, with the destruction 
of the cells. Wliat Dr. Christian has quoted as experimental 
facts are probably correct, but they do not agree with my 
experiences in the study of the urine in actual cases. With 
regard to the treatment of high tension, Dr. Musser has 
struck the keynote, but not enough stress was laid on the 
impropriety of treating high tension per se. To strike at the 
root of the evil, one must remove the cause of the high 
tension. In this respect, Dr. Edsall's statements on the 
matter of starvation are sustained by my experience. Many 
years ago I taught the treatment of nephritis by small quan- 
tities of milk, or as little food as possible. This was not for 
the purpose of relieving the uremic symptoms any more than 
to remove the edema and the vascular symptoms of an 
unfavorable kind. 

De. John A. Ltchtt, Pittsburg, Pa. : When a slight cerebral 
hemorrhage occurs in these cases, the blood-pressure immed- 
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lately drops and remains down a longer time than one would 
expect it to do when rest is ordered. There is no trouble at 
all in keeping the blood-pressure, which was 265, down at 195 
or 210, while the patient is leading a rather active life. 
These patients are of course thoroughly frightened and are 
willing to follow a regimen now of rest, diet, etc. But the 
drop in the blood-pressure is very sudden and will remain 
lower for a longer time than one would expect. 

I should like to refer to two patients with chronic appendi- 
citis whom I have had operated on during the past year in 
which there was a history of nephritis of some years' stand- 
ing; I of course had to consider the safety of an anesthetic. 
Ether narcosis produced absolutely no disturbance o'f the 
urinary secretion. The first patient was 24 years old and had 
had scarlet fever when 3 years old, and was afterward sent to 
Dr. Tyson of Philadelphia and Dr. Janeway of New York, 
because of the existing nephritis. Albumin and casts remained 
in the urine year after year. It was decided that an interval 
operation for appendicitis should be done. Very great care 
was taken in giving the ether, and there followed no disturb- 
ances in the urinary secretion at all. The second patient, 
twelve years ago, had had diphtheria and a general anasarca 
afterward. Dr. Osier saw this patient and pronounced the 
condition a very severe case of parenchymatous nephritis. 
This patient also had to be operated on for appendicitis. The 
ether narcosis had no evil effect on the kidney secretions. 

A third patient, however, with no signs of nephritis, did 
quite differently. This patient had normal urine, and was 
operated on under ether narcosis. After the operation there 
appeared an acidosis, casts, albumin, etc., and death due to 
anuria occurred within twenty- four or thirty -six hours after 
the operation. With such diverse experiences it seems to me 
that after all our knowledge of this condition, so far as it 
applies to the individual patient, is not of very great practical 
value. 

De. John N. Upshub, Richmond, Va.: I want to protest 
against the administration of morphin or any opiate as a 
temporary palliative in the treatment of uremia ; ; it cer- 
tainly does interfere with secretion. The thing we should do 
in cases of grave uremia is to direct our work as much as 
possible along lines of safety; therefore, if we can give rest 
to the kidneys and at the same time get elimination we can 
accomplish much more and do much better than if we get 
our head in the bushes like the ostrich, by giving morphin, 
and think we are accomplishing something. 

If we can give rest to the kidneys by placing the patient 
in a hot pack and by hydragogues cause elimination through 
the bowels, we will find that we not only give relief from the 
grave uremic symptoms, but through the elimination through 
the skin and bowels at the same time we can reduce the 
amount of tension in the blood vessels. The error we are 
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liable to fall into in patients who may and do have renal 
trouble, is that we do not make sufficient analyses of the 
urine and do not get the careful knowledge of what is going 
on by such a systematic urinary analysis. We are all apt to 
err in this direction. Even in those cases in which there is no 
suspicion of renal lesions we should keep in touch with the 
condition of the kidneys by a careful observation through 
urinary analyses; this should be made a routine matter. 

Dr. Walter L. Bierring, Iowa City: It seems to me that 
sufficient emphasis has not been given in this discussion to the 
special reference made by the last speaker in the symposium 
on the relation of circulatory disturbances to uremia. What- 
ever conception we may have as to the nature of uremia I am 
sure we recognize that the appearance of its symptoms is 
largely dependent on the maintenance of the cardiovascular 
balance, and the real problem of treatment at the present 
time is to anticipate and control, so far as possible, the 
cardiovascular disturbances. 

Dr. Heinrich Stern, New York: Dr. Christian mentioned 
in parenthesis that the excretion of albumin via the kidneys 
can only ensue on the basis of a diseased condition of the 
latter. Evidently he has not consulted some of the latest 
literature on this subject. Langstein, in his thesis "Die 
Alhuminurien dlterer Kinder" which appeared in 1907, stated 
that there may be albuminuria without a corresponding renal 
lesion. Langstein was the first to perform an autopsy on 
the body of a patient who had been affected with authenti- 
cated orthotic albuminuria. This patient, a girl of 10, was 
under his observation from March. 1903, until November, 
1905, and although considerable amounts of urine were 
excreted, the urine never exhibited any renal morphologic 
elements. Autopsy revealed nothing abnormal in the kidneys, 
and careful microscopic examination demonstrated entire 
absence of degenerative or inflammatory changes. Ottmar 
Rosenbach, who died a year or two ago, said long ago that 
there may be a regulatory albuminuria occurring indepen- 
dently of a structural afl^ection of the kidney. Rosenbach has 
shown that it is the condition of the blood, the inability of 
the latter to attach to itself all the albumin which has 
found its way into the blood current, to which is due the 
excretion of the large albumin molecule through the kidneys. 

It is not a diseased kidney which permits the transudation 
of the albumin, but a strong and healthy kidney. I should 
say that the healthy kidney is always permeable for the 
albumin molecule, but that the blood which attaches itself 
to the albumin and then deposits it in the tissues whence it 
is again taken up by the return circulation in the form of 
urea, does not permit the escape of the blood proteids prior 
to their intrasystemic disintegration. While, therefore, albu- 
minuria is a pathologic occurrence, its causative factors are 
not situated in the kidneys but are distinctly anterenal. 
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Although Dr. Wells has not brought out anything substan- 
tially new, he has developed some new yiew-points and inter- 
pretations. I know that he has not especially entered into a 
clinical subdivision of the uremic states. I think, however, 
that it is impossible to apply rational treatment unless one 
knows the basis on which the uremia has developed. For 
instance, in the large white kidney, the passage of urine is 
seriously interfered with; in contracted kidney, on the other 
hand, there is nothing to prevent its excretion. The sera of 
uremia on the basis of chronic parenchymatous nephritis are 
differently constituted in some major points from those of 
uremia due to interstitial nephritis. In parenchymatous 
nephritis there is a tendency to convulsive phenomena, in 
interstitial nephritis to a comatose state. This important 
divergency is explained by the different constitution and 
physico electric behavior of the respective sera. I have shown 
that there is no chemico-toxicity which stands at the founda- 
tion of the uremic phenomenon, that there is not a single 
substance, known to us, excreted by the urine or the other 
excrements, which is apt to bring about either the convulsive 
or the comatose phenomena. By retention nitrogen in the blood 
is understood all the nitrogen remaining in the liquid after 
complete removal of the albuminous substances. The average 
amount of retention nitrogen in 100 c.c. of normal blood 
serum is between 25 and 30 mgs.; in chronic parenchymatous 
nephritis without uremia the average amount is 40 mgs. and 
in the presence of uremia about 62 mgs. in 100 c.c. blood 
serum; in chronic interstitial nephritis without uremia an 
average amount of 82 mgs., and when uremia prevails 130 
mgs. retention nitrogen were found. These figures show that 
in the blood serum of chronic parenchymatous nephritis about 
35 per cent, more retention nitrogen is contained than in the 
normal liquid; that in interstitial nephritis the retention 
nitrogen is present in twice the quantity as in the paren- 
chymatous variety, and that the retention nitrogen is aug- 
mented in the uremic states consequential to the nephritic 
conditions. The enormous amounts of retention nitrogen in 
the serum of chronic interstitial nephritis undoubtedly stands 
in causative connection with the natural termination of the 
disease-uremia. In parenchymatous nephritis uremia is not 
only a much rarer but also a less grave complication. This I 
have explained by the fact of the relatively small amount of 
retention nitrogen. The inconsistency of pursuing the same 
plan of treatment throughout in the various cases of uremia 
which are so unlike in their manifestations and have risen 
from such distinctly discrepant substrata is obvious. I think 
it is unwise to speak of the management of uremia, when this 
uremia may mean that we may have at least two entirely 
different states to deal with. One cannot be treated like the 
other. 
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Some one said that morphin was contraindicated in uremia. 
This has to be taken with a grain of salt. In the uremia of 
chronic interstitial nephritis, which is characterized in almost 
every instance by a condition of tranquil coma, very rarely 
exhibiting convulsive phenomena, morphin is certainly con- 
traindicated, because it also causes coma and may thus aggra- 
vate the existing comatose condition and hasten a fatal issue. 
On the other hand, in the uremia of chronic parenchymatous 
nephritis, which is characterized by convulsive seizures, mor- 
phin may have a distinct value when chloroform has proved 
of no avail. Its efficacy in controlling the convulsions may be 
due to the retardation of the metabolic processes ensuing 
from its administration, thereby preventing further accumula- 
tion in the blood of catabolic substances, and to its augmenta- 
tion of vascular tonicity. 

Db. Boabdman Reed, Los Angeles, Gal.: I wish to confirm 
the observations of Dr. Tyson of Philadelphia and Dr. Smith 
of Baltimore regarding the valne of therapeutic fasting or 
starvation, not only in fevers but in other conditions. We 
know that in gastric ulcer and, in my experience, in hyper- 
chlorhydria, the good results which follow starvation for a 
few days when the patients are put on a light diet, par- 
ticularly in patients with high tension. In treating patients 
with arteriosclerosis and hypertension splendid results follow 
placing them on a low diet, or even actual fasting for three, 
four or five days. In cases of high tension it is perfectly 
safe, particularly if the pulse be watched carefully to 
see that the tension does not get too low. Only recently we 
have come to appreciate what can be done by fasting for a 
few days, and particularly its influence on conditions in the 
gastrointestinal tract. It seems to be the only way so far 
discovered of getting rid of the bacterial cause of the trouble 
in certain cases. 

Db. Hugo A. Fbeund, Detroit: I find that too little men- 
tion has been made of the value of observing hypertension 
systematically. This one thing as suggested by Dr. Bierring 
should be carefully watched in each case we are treating. It 
is very essential to note the condition of the cardiovascular 
system in connection with the urinary findings. I do not 
believe, however, in the desultory examination of the blood- 
pressure with the sphygmomanometer, taking the blood-pres- 
sure one morning, then the next, and so on, but I do urge its 
systematic use. A competent nurse or assistant can be 
trained to take two-hourly readings. These, when charted, 
give us most valuable curves that aid in the immediate 
treatment and in the prevention of otherwise unavoidable 
accidents. In many cases an oncoming uremia is shown a 
long time before the patient is seized with convulsions or 
other disturbances make their appearance. 
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Dr. Chables F. Hooves, Cleveland: It has not been clearly 
stated whether we are dealing with a cardiovascular problem 
or an impairment in renal elimination or uremia. There seems 
to be a lack of clearness on the part of the speakers as to 
what phase of nephritis these therapeutic efforts have been 
directed. 

Dr. Hjenbt a. Chbistian, Boston: In the paper I simply 
discussed the acute toxic nephritides. If an animal be given 
a small dose of these irritating substances and then examine 
the urine you will throughout the course of the observation 
find in the urine simple hyaline casts. It does not follow 
that those casts have been hyaline from the beginning of 
formation. It simply indicates that a considerable time has 
elapsed between what has been formed in the kidney and 
what appears in the urine. If certain cases of cardiovascular 
disease be observed, we all know that only hyaline casts will 
appear diuing the time of observation of this condition unless 
there is an acute exacerbation when the granular casts appear. 
Apparently from experimental work the following explanation 
will serve for these cases. The casts are formed in small 
quantities, and the formation takes place slowly because the 
irritant used is small in amoimt, or the irritant present in the 
human body is small in amount. The casts do not make 
their appearance in the mine for a considerable period of time. 
In the time elapsing between their formation in the kidney 
and their appearance in the urine they have become homo- 
geneous and consequently hyaline. This condition can be 
repeated with ease in animals. There is no discrepancy 
between the clinical and the experimental findings. Two 
factors must be considered, the time relation of cast forma- 
tion, and the time relation of cast excretion. It is the period 
between these two occurrences that determines whether the 
casts will be hyaline or granular. At the same time it must 
be acknowledged that there is always a chance for error in 
arguing from animal experimentation directly to man. So 
far as we are able to judge, the method of formation of casts 
in animals is probably the same as in man; but of this, how- 
ever, we are not certain. It was my intention in the paper to 
adhere to the consideration of the title, "Experimental 
Nephritis," and no mention was made of various other types 
of edema and renal lesions because this was considered 
beyond the scope of the paper. Albuminuria without renal 
lesion, as referred to by Dr. Stern, has so far as I know, never 
been produced in animals, and anyhow is hardly a part of a 
symposium on nephritis. 

Dr. John H. Musser, Philadelphia: We must remember 
that hypertension is a curative process; therefore, any 
attempts to remove it entirely, especially after degenerative 
lesions secondary to the process have arisen following the 
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intoxication, will be and ahoiild be in vain. What we must 
do is to reduce such hTpertension to the normal for that 
individual. I have made the same obeervationa aa has Dr. 
Lichty in regard to the fall in the blood-pressure and the 
persistence of that fall after an attack of apoplexy. In sub- 
sequent attacks the fall is very great, and it is probably due 
to the attack. Afterward the blood -pressure does not rise to 
the same point. In considering the treatment, I did not refer 
to the dietetic management so strongly as I should, especially 
in regard to the limitation of the amoimt of food taken and 
the proper selection of food. One must rely on the results of 
a study of the function of the stomach in determining the line 
of diet, plus the general broad principle of the limitation of 
the amount given. I want to refer to the use of two drugs. 
First, iron which is administered not only for the hyperten- 
sion but for the degenerative lesions that accompany it. This 
remedy is of the greatest value. It is not only, it appears to 
me, a drug which supplies iron to the blood, but it also has 
some nutritional effect on the cellular structures. Undoubt- 
edly iron does, as observed years ago, lower the blood-pressure 
when its use is prolonged. In cases of myocardial disease, 
and indeed I might say in cases of cardiac disease with dilata- 
tion, if I had to decide in an emergency of acute dilatation 
what remedy to use, I would prefer iron to digitalis. This 
agent, however, should be kept up for a long period of time. 
I should like to refer to opium as a remedy of great impor- 
tance for the neurosis which attends this condition, either as 
a factor secondary to the intoxication or secondary to the 
hypertension. Small doses of opium or morphin give most 
satisfactory results in securing that equanimity which is so 
necessary; it aids in keeping down the stress and strain 
incident to the increased blood-pressure. Finally a word in 
regard to the use of mineral waters or the purgatives we 
select. Unless we are very circumspect in this matter we 
will find patients taking purgatives containing too much 
sodium chlorid and bring about renal inhibition. I recently 
saw a case in which a large amount of saline purgative was 
used when it was not indicated; the result was a progressive 
increase at that time of renal insufficiency and consequently 
dropsy. Stopping the salt was sufficient to bring about the 
renal activity and a subsequent lessening of the amoimt of 
dropsy. 

Db. Edward F. Wells, Chicago: It should have been noted 
that I limited my paper to the discussion of certain clearly 
outlined conditions, i. e., uremia as it appears in chronic 
interstitial nephritis, with special reference to the lack of 
balance of the circulation and especially the extravascular 
circulation and the tissue lymph. This was done for the 
reason that in the fifteen minutes at my disposal it was 
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impoaaible to go into all the different varieties of uremia, and 
the prevention of its causes. In my paper I laid particular 
stress on one point, or one sentiment, namely: the patient 
should be nourished to the highest attainable level with the 
least possible amount of food; and this applies with particular 
foree to the proteids and carbohydrates ingested. It is aston- 
ishing to those who have not given much attention to the 
matter how comparatively little food is required for this pur- 
pose. Patients can be nourished on two- thirds, one -half or 
even one-third of what they are accustomed to take and 
maintain their weight, retain their vigor and increase their 
sense of well-being; this I have demonstrated in several 
Instances. The trend of my remarks is this: The oncoming 
of uremia is manifested clearly by shadows cast before. One 
of the most significant of these foreshadowings is an endemic 
state, or usually an occult edema, in which the intracellular 
spaces are distended with fluid, and to a high tension. Such 
patients may be deprived of the excess of extravascular liquid 
with the loss of from five to twenty, or more, pounds in 
weight in a few days. Certainly this total loss in weight is 
due wholly to th& loss of liquid and not to that of fat or the 
solid tissues of the body. In the cases in which the edema is 
occult, more or less manifest, I believe this to be an extremely 
important matter. The extravascular fluids contain an abnor- 
mal amount of certain salts, markedly differing from the 
proportions ordinarily contained in the lymph; therefore, 
the extravascular circulation is either overlooked as a whole, 
or portions are short-circuited. This is demonstrable in 
anasarca in which the legs are edematous; if indigocarmin 
be injected in the leg, it may be a very long time before it 
appears in the urine, and hours before it is noticeable in the 
serum of the opposite leg, or the serum may be drained from 
the opposite leg without getting a trace of indigocarmin. 
It has been short-circuited. It is to this condition that I 
wished particularly to call attention, not only because of its 
importance, but because I believe that it is either not suffi- 
dently recognized, or due attention has not been given to it. 
The method of drawing off the liquid through the intestines 
is one of the many measures for the reduction of the edema 
which may be adopted; but on the method employed will 
depend its success or failure. If one gives elaterium he is 
sure to be uniformly dissatisfied with the results, but if he 
will follow the lines suggested definite residts will be attained. 
With regard to occasional starvation, this, too, is a method 
which can be used, and is an essential feature of the method 
advised in the use of elaterium. The patient is practically 
starved; but he can live a long time without the ordinary 
foods. However, one may drive the nutritive portions of the 
blood out into the intracellular and lymph spaces; but stimu- 
lating the cellular secretory action in order to induce a return 
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flow of the waste -laden and toxic lymph back into the general 
vascular circulation is not such a simple procedure. The 
serum obtained through the intestines by the use of elaterium 
is in the nature of a vicarious elimination, which is brought 
about by secretory action and not solely as the result of 
pressure. The fluid may be readily obtained clear by filter- 
ing, and is free of albumin; there may be a mere trace of it 
perhaps, but when such is the case it is accidental and due 
to the open spaces left by broken-down epithelium. The 
tissue lymph is albuminous and contains salts in a different 
proportion than is found in the serum drained off through the 
intestines. 
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The conclusions which I have reached concerning the 
food requirements of the typhoid fever patient are based 
on studies on the protein metabolism of the disease 
which have been carried out in Bellevue Hospital and 
the Department of Experimental Pathology of Cornell 
University, in collaboration with Dr. P. A. Shaffer, 
during the last two years. 

I believe that the solution of the essential problems 
of the typhoid-fever diet will be found in the correct 
answers to two questions : 

I. Shall the typhoid fever patient be given enough 
food to meet his energy requirements ? 

II. How much food may be considered necessary to 
fulfill these requirements? 

It is obvious that the digestibility and general suit- 
ability of the various foods can not be ignored, and 
these will be referred to later. 

I. SHALL THE TYPHOID FEVER PATIENT BE GIVEN 

ENOUGH POOD TO MEET HIS ENERGY 

REQUIREMENTS ? 

Brief reference to the history of typhoid diets will 
assist us in finding the answer to this question. 

Starvation was the accepted practice for centuries in 
fevers of all kinds, and included deprivation of water. 
Graves^ (1835) convinced himself that, for want of 

1. Clinical Medicine, New Sydenham Society, 1884, 1, 186. 
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food, the ill effects of staryation were added to the 
ravages of the disease and recommended a diet which at 
that time was considered revolutionar}\ The diet con- 
sisted of carbohydrate-water made from toast-crumbs, 
meat-broths and jellies. It is difficult to estimate the 
caloric value of Graves' diet, since exact quantities are 
not mentioned, but at the most liberal reckoning it fur- 
nished not more than 300 calories in 24 hours — ^thc 
equivalent of about 10 ounces of milk. Graves' belief 
that patients were benefited by this meager diet was 
shared by the great Trousseau and other eminent men 
of his time. The next advance in the feeding of typhoid 
patients was due, according to Nichols,^ to the teaching 
of the late Austin Flint. Flint popularized the milk 
diet (about 1870). The usual quantity of milk taken 
by a typhoid patient in 24 hours — 2 quarts — furnishes 
about 1,400 calories. The milk diet remained unchal- 
lenged until 1892, when Peabody's^ paper, questioning 
its suitability, was published. Since 1892 there has 
grown up a school of practitioners who advocate liberal 
diets. Among them may be mentioned Shattuck,* 
Barrs,* Bushuyev,* Fitz,' Mueller,® Manges,* Kinni- 
cutt'® and LeFevre." Bushuyev is the only one of these 
authors who has mentioned the quantities of the various 
foods to be given, and, therefore, the caloric values of 
these diets are difficult to estimate. Bushuyev's diet fur- 
nishes approximately 2,000 calories a day. 

Thus, in each of these three diet-periods, there has 
been an increase in the energy value of the food recom- 
mended — an increase of 1,100 calories a day from 
Graves to Flint and a further increase of 600 calories 

2. Diet In Typhoid Feyer, Fislce Fund Prize Dissertation, Provi- 
dence, 1907. 

3. Diet in Typhoid Fever, Med. Rec, 1892, xHi, 620. 
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5. Brit. Med. Jour.. 1897, 1, 125. 

6. Prorgressive Med., 1899, i, 328. 

7. Boston Med. and Surg. Jour., 1899, exit, 509, 526. 

8. Therap. d. Gegenw., 1904, vi, 23. 
I 9. Med. Rec, 1900, Ivii, 1. 

10. Boston Med. and Surg. Jour.. 1906, civ, 1. 

11. Med. News, 1904. Ixxxlv, 11. 
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from Flint to Bushuyev. With each addition to the 
diet the statement has been made that the patients have 
been benefited. With respect to each addition^ the pro- 
fession as a whole has been perhaps too conservative. 

Since the chief objections which have been raised to 
the liberal diets relate rather to the physical state of the 
food than to the amount of energy they furnish, no at- 
tempt will be made at this time to answer them. 

The history of diets in typhoid fever, then, clearly in- 
dicates a steady, but very slow, tendency to increase the 
amount of food allowed to the patients. Only exception- 
ally to-day do we find physicians, once they have used 
the higher caloric diets, advocating a return to the older 
methods, and as a rule their arguments are based on 
questions of digestibility rather than on the energy value 
of the foods. McCrae^^ has expressed the opinion that 
more harm may result from overfeeding than from 
underfeeding, but he is evidently referring to the possi- 
bility of setting up digestive disturbances. A distinction 
must be made between properly nourishing and improp- 
erly feeding a patient. 

Turning from the history of the typhoid diets and 
the claims which have been made for them, we may in- 
quire whether there is evidence that definite harm may 
come to a patient through partial starvation. It is well 
known that partial starvation lowers the resisting power 
of healthy persons, and there is reason to believe that 
immunity to infective diseases is not so readily acquired 
when patients are undernourished. Healthy laboratory 
animals develop a better immune serum than those 
which are not robust, Ewing^^ believes that many of 
the clinical and pathologic phenomena in severe cases 
of typhoid fever are directly attributable to an autoin- 
toxication resulting from the excessive destruction of 
body tissues. Furthermore, Ewing and Wolf" state, in 

12. Modern Med.. 1907. article on "Typhoid Fever," p. 211. 

13. Proc. Path, Soc, Philadelphia. 1905. 

14. To appear in Arch. Int. Med. 
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a recent study of the urinary nitrogen in typhoid fever, 
that "the most obvious conclusion of this study is the 
inadequacy of the diet used in these cases and of that 
generally employed in typhoid fever/' 

There is, therefore, strong experimental and clinical 
evidence in favor of giving typhoid patients 8u£5cient 
food to meet their demands for energy. 

II. HOW MUCH FOOD MAY BE CONSIDERED NBOESSABY TO 
FULFILL THESE REQUIREMENTS? 

In answering this question I shall consider, first, the 
energy value of the food. The relative proportions of 
protein, fat and carbohydrate to be employed will be 
referred to later. 

One of the chief characteristics of typhoid fever, as 
we know it, is emaciation (Fig. 1). Losses of 25 pounds 
during the course of cases of even moderate severity are 
not uncommon, and as much as 50 pounds may be lost 
by patients during prolonged, severe attacks. If these 
losses concerned only fat and water, they would probably 
not be serious, but they involve muscle and other tissues 
as well. Losses of from 15 to 20 gm. of nitrogen a day, 
representing from % to % pound of muscle, are not 
unusual. Scarcely any one would deny that these losses 
should be prevented if possible, provided the means 
taken for their prevention is not more dangerous than 
the losses themselves. The hunger of many patients 
during the course of the disease and of all patients dur- 
ing convalescence is probably Nature's protest against 
the practice of partial starvation. Patients who are well 
enough complain of it, those who are too ill to complain 
probably have even greater need for food. 

The loss of weight in typhoid fever has been attrib- 
uted to two causes : to the temperature and to so-called 
toxic destruction. 

The Temperature. — The belief is common, even 
among the laity, that fever bums up tissues. Fritz 
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Voit" and Linser and Schmid" have shown experimen- 
tally both in animals and man that pyrexia does in- 
crease metabolism. There is, therefore, a substantial 
basis for the common belief. 

Toxic Destruction. — In addition to the febrile loss of 
body substances, there is a further increase in metabol- 
ism in the course of infective diseases which is due to 
the action of bacterial toxins. This is the so-called toxic 
destruction. The manner in which the toxins act is not 
definitdy known. 

ShafEer and I have found in our cases^^ that the losses 
due to both of these causes can be prevented by a high 
caloric carbohydrate diet. As no diet hitherto proposed 
for typhoid fever has furnished suflBcient energy for the 
metabolic exchanges of the patient, we have concluded 
that the most potent factor in the losses of the disease 
is partial starvation. 

We may calculate the minimum energy requirement 
of the typhoid patient as follows: A normal man at 
ordinary rest requires about 33 calories per kilo of body 
weight each day. According to KrehV® the average 
typhoid patient requires a 25 per cent, addition to this 
in order to meet the febrile increase in heat production. 
This gives 41 calories per kilo of body weight per day 
or approximately 3,000 calories for a man weighing 150 
pounds. It must be emphasized that this is the calcu- 
lated minimum requiremeiit. 

If this calculation is approximately correct, then a 
patient weighing 150 pounds, taking 2 quarts of milk a 
day, is getting only 50 per cent, of his minimum re- 
quirement, and a patient of the same weight on a ^^ib- 
eral diet" is getting only 75 per cent, of this require- 
ment. As a matter of fact, the discrepancies are even 
greater, since we found that the optimum requirement 

15. Sltznngsb. d. GeseUsch. f. Morpb. u. Physiol, in Mttnchen, 
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varied in different patients and at different stages of 
the disease, but was always greater than the calculated 
minimum. Our best results were obtained when the diets 
furnished from 60 to 80 calories per kilo per day, or 
4,000 to 6,500 calories. In one case we reached 100 
calories per kilo or 6,000 calories a day. 

We have studied patients on a strict milk diet — 2 
quarts a day — ^and found that they lost from 5 to 12 
gm. of nitrogen. These losses would cease, or at least 
be greatly reduced, when the energy value of the diet 
was raised. Forty-six patients altogether have been on 
our diet, with only one death. This was a case of am- 
bulatory typhoid; the patient's pulse was alarmingly 
feeble on admission to the hospital, and he died a week 
later from what appeared to be acute dilatation of the 
heart. (I feel that this case might, with fairness, have 
been excluded from the total.) Many of the 46 patients 
suffered from very severe forms of typhoid fever. For 
example, the temperature ranged from 103 to 105 F. 
in one case and lasted 47 days, with a relapse of 27 
days' duration. Some of the patients were kept almost 
in nitrogen equilibrium throughout the disease. It was 
not unusual for patients to weigh as much or even more 
when they were allowed to get up (usually about the 
fourteenth day of convalescence) as when they were 
taken ill. In one instance, the patient actually gained 2 
pounds during a sharp relapse of 10 days' duration. In 
all instances, the patients appeared brighter and stronger 
and better able to fight the disease. The percentage of 
relapses was slightly lower than in another division of 
the hospital where the usual diets were employed. I do 
not feel disposed to make any statement as yet regard- 
ing the course and rapidity of convalescence. All of 
the patients left the hospital in excellent condition. 
Some of them I have been able to follow, and the im- 
pression I received was that convalescence progressed 
rapidly. But it is difficult to judge of this unless the 
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patient can be seen frequently, which is manifestly im- 
possible in the case of hospital patients. 

Since the calculated minimum requirement of 3,000 
calories diminishes but does not prevent protein loss, I 
would answer the second question by saying that a pa- 
tient of 150 pounds' weight should be given food equiva- 
lent to 4,000 calories a day, but that the greater the 
energy value of his food, provided his digestive organs 
can handle it, the greater will be the sparing of protein 
and other body substances. 

Diet — The diet we used consisted, in the main, of 
milk, cream, milk-sugar and eggs. In addition, we 
allowed small slices of stale bread or toast, with as 
much butter as the patient wished. The daily quantities 
of these articles of food were about 1^ quarts of milk, 
from 1 to 2 pints of cream, from % to 1% pounds of 
milk-sugar and from 3 to 6 eggs. It will be necessary to 
say a few words about each of these articles. 

Milk: I am convinced after much experience with it 
that milk, in moderate quantity, is not an undesirable 
constituent of the typhoid diet. When the quantity is 
excessive, it may unquestionably produce harm, but the 
argument that it forms an excellent culture medium 
for the typhoid bacillus in the intestine has been ex- 
ploded by the investigations which have shown that ty- 
phoid fever is a bacillemia. Milk in the quantity men- 
tioned has not produced tympanites in our cases. Occa- 
sionally milk curds have appeared in the stools and then 
the quantity of milk has been diminished or it was pep- 
tonized. A good average milk will furnish 740 calories 
to the quart. 

Cream: Though cream furnishes a large amount of 
energy, it is not advisable, according to our present 
knowledge, to give more than one-third of the total 
calories of the diet in the form of fat. Fat in the food, 
if absorbed, will protect an equivalent amount of fat in 
the body. Fat protects protein also, but not so efficiently 
as does carbohydrate. Other objections to cream in large 
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amounts are its tendency to upset the stomach and to 
produce diarrhea. Patients usually can take a pint of 
cream a day without difficulty. We have given as much 
as 42 oimces. In only one instance has the cream dis* 
agreed. This patient developed diarrhea when the quan- 
tity reached a quart a day. The diarrhea stopped imme- 
diately when the cream was withdrawn. The cream sup- 
plied at Bellevue Hospital contains from 25 to 30 per 
cent, of fat and furnishes 1,300 calories to the pint. 

Milk-sugar: Carbohydrate protects body protein bet- 
ter than any other foodstuff. For this reason a large 
proportion of the energy of our diet is supplied in that 
form. Starches can not be used in quantity because of 
their bulk and the consequent tax on the digestive or- 
gans. Therefore, it became necessary to select one of 
the sugars. We chose milk-sugar because it is not very 
sweet and not so likely to pall on the taste as other 
sugars, and because it does not so readily produce diges- 
tive disturbances. We have not found that it exhibited 
the laxative properties which have been ascribed to it; 
in fact, patients taking it often suffered from the con- 
stipation which is so common in typhoid fever. 

The objections which we have found to milk-sugar 
are : some patients complain that it is too sweet ; in some 
instances it produced nausea and vomitings but more 
often vomiting without nausea, the stomach contents 
being simply regurgitated. When vomiting occurs, the 
milk-sugar should be stopped. As a rule, however, its 
administration may be resumed in smaller quantities 
after several days and the quantity then be gradually 
increased. In a few instances the nlilk-sugar has caused 
moderate tympanites. We have not had a patient who 
could not be educated to take it in sufficient amount to 
materially raise the caloric value of the diet. The meth- 
od of giving the milk-sugar will be discussed later. 
Milk-sugar furnishes 4 calories for each gram, or 120 
per ounce. 
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Eggs: While it has not been determined definitely 
how much nitrogen a typhoid patient requires in 24 
hours, our results indicate that the gptimum amount 
lies between 12 and 16 gm. One and one-half quarts of 
milk and a pint of cream furnish 11 gm. of nitrogen 
and we made up the deficit with eggs. A two-ounce egg 
supplies l-\- gm. nitrogen. 

We chose eggs because they are easily digested and 
readily obtained. Meat and home-made meat juice are 
more likely to cause digestive disturbances. I have 
specified *Tiome-made'^ meat juice because the consensus 
among scientists is that commercial meat preparations 
possess very little food value.** 

It is important that the protein content of the ty- 
phoid diet be kept as low as is consistent with the nitro- 
gen demands of the patient. In addition to digestive 
disturbances, the injudicious administration of meat 
may seriously disorder metabolism. It is well known 
that meat may cause the febris carnis. Ewing and 
Wolf" have recently found evidence in the urinary 
nitrogen to indicate that this "meat-fever" is due to 
the inability of the patient to digest and metabolize 
properly some alien proteins. They noted also in their 
cases this very important fact, that the febris carnis was 
soon followed by albuminuria, which, they suggest, may 
be the starting point of nephritis. Therefore, the cau- 
tion may be repeated, to keep the protein content of the 
typhoid diet low during the disease and to allow meat 
sparingly early in convalescence. 

Some Practical Considerations, — The diet which I 
have outlined is a difficult one to give to patients, on 
the whole rather more difficult than milk. Intelligent 
and reasonable persons, however, take it readily when 
the objects of the diet are explained to them. In other 
instances, patients are not told that the milk differs 
from what they have been accustomed to taking. The 

19. Bull. No. 114, Bureau of Chemistry. 
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greatest diflSculty has been experienced with adolescents 
who refused to take the diet because patients near them 
were allowed other food. When I have been convinced 
that the reason for not taking it was sheer stubbornness, 
I have insisted on carrying out the order. When I have 
even suspected that the diet was disagreeing with the 
patient, I have modified or stopped it, but always have 
cautiously resumed it (Figs. 2 and 3). 

The food has been given at two-hour intervals, except 
that patients have not been awakened at night. The 
cream has usually been added to the milk, in the pro- 
portion of 2 ounces cream to 6 ounces milk, though a 
palatable ice-cream may be made with cream and milk- 
sugar. The milk-sugar should be given in small quanti- 
ties at first — a tablespoonful to the glass of milk — and 
gradually increased to 4 tablespoonfuls. Many patients 
will take 2 ounces of cream, 6 ounces of milk and 2 
ounces of milk-sugar several times a day, but this is a 
rich combination. At other times the milk-sugar may be 
given in tea, coffee, or cocoa, or it may be made with an 
egg into soft or baked custard. A milk-sugar lemonade 
may be given once or twice a day. If the water and sugar 
are boiled for two minutes before the lemon juice is 
added, 4 ounces of milk-sugar may be put into 8 ounces 
of lemonade. If the lemonade is not sweet enough, a 
tablespoonful of cane-sugar may be added. The eggs 
may be given soft boiled, soft poached or shaken up in 
milk, with or without whiskey. 

While I believe that the foods mentioned must form 
the basis of the ideal diet for typhoid fever, much re- 
mains to be done in working out details. The greater 
the variety and the more palatable the dishes presented 
to the patient, the more content will he be to adhere to 
the prescribed diet. We have not yet been able to devote 
much time to the selection of variety in foods and dishes, 
but this is one of the questions which soon will engage 
our attention. 
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CONCLUSIOKS 

1. The practice of partial starvation^ at present fol- 
lowed in the treatment of typhoid fever, is highly detri- 
mental to the patient^s welfare. 

2. It is not only desirable but necessary that the 
typhoid patient be given sufficient food to cover his 
energy expenditures. 

3. The amount of food required for this purpose will 
vary with different patients, but may be estimated ap- 
proximately on the basis of 40 calories per kilogram of 
body weight per day. 

ABSTRACT OF DISCUSSION 

Db. Max Einhoen, New York: The principles contained in 
the paper were recognized as far back as Graves, but they were 
not carried out as by Dr. Coleman. Since the days of Hippoc- 
rates it has been customary to subject these patients with 
fever to starvation diet, giving only water and barley-water, 
and under this rest treatment the patients felt quite comfort- 
able; this method of treatment was carried out up to the time 
of Graves, who began to feed his typhiod patients with milk. 
The Hippocratic principle of rest was correct in caring for 
patients with diseases which run a short course, or last but a 
short time. Take an adult, with pneumonia, for instance, who 
is in good condition, the disease will last but five^ six or seven 
days, the loss of a little flesh is not going to do him any harm ; 
in starvation treatment may be carried out. The only 
important point that should be borne in mind and not forgot- 
ten is that these patients should have plenty of water. Indi- 
viduals may go without food for a short time, but they can not 
stand the loss of water for even five, six or seven days. They 
can stand twenty days, loss of food, provided they are given 
plenty of water. But if we extend this principle a little further 
to patients with typhoid fever we then begin to see harm in the 
system. Typhoid fever lasts two, four, five or six weeks, and 
if we try to extend that principle the organism loses too much 
and irreparable consequences result to the system caused by 
the great loss of fiesh. For that reason Graves believed that 
these patients should not be starved; he believed that they 
should receive nourishment and that one of the best sub- 
stances for this was milk. Since then milk has been given to 
patients with typhoid fever, except perhaps when some fanatics 
give the starvation treatment. Twenty-five years ago, when I 
was house physician in a hospital, patients with typhoid fever 
were given a diet consisting particularly of milk, broths and 
raw eggs. Ten ounces every two hours were given, and also 
plenty of water and lemonade. With that diet, although we 
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could not keep up the weigbt, we did prevent some loss. We 
gave occasionally a soft diet and farinaceous foods. What is 
new in Dr. Coleman's report is that he has succeeded in check- 
ing this loss of weight during the typhoid fever period. That 
has not been done before. During that period the organism 
requires more and more calories to replace the loss caused by 
the increased oxidation; the patient requires forty instead of 
twenty-five or twenty-six calories. Dr. Odeman has succeeded 
and we must follow his example and feed patients suffering 
with typhoid fever. 

Dr. Thomas A. ClattoBi Washington, D. C: For five or six 
years I have been feeding my typhoid fever patients along the 
lines advised by Dr. Shattuck and I agree with Dr. Coleman in 
his statement that when a physician has once fed these patients 
he will never be likely to return to the starvation diet. 
I believe that typhoid fever patients are more likely to recover 
when fed than when starved. They are far more contented. 
One of the most trying experiences with which these patients 
have to contend is hunger. When fed they are comparatively 
happy, they are much stronger, they convalesce more rapidly. 
Instead of being reduced to skin and bones they get up in good 
physical condition and are able to return to work much earlier, 
which, to the working man, is a very important thing. I cer- 
tainly have not seen any more instances of hemorrhage or of 
perforation among the patients liberally fed than in those on 
liquid diet. I feel convinced that within the next ten years 
liberal feeding will become the rule rather than the exception 
in the treatment of typhoid. 

Db. Abthub K. Stone, Boston: In a series of over fifty 
typhoid patients treated by me last summer at the Massachu- 
setts General Hospital the diet used was much more mixed 
than that used by Dr. Coleman and was the diet suggested a 
number of years ago by F. C. Shattuck. It represented about 
2,000 calories and my patients did as well as did Dr. Cole- 
man's; there was only one death in the series. On the whole, 
the patients behaved very well on that diet and lost but little 
weight, but I debated whether it would not be wiser to add 
sugar of milk or in other ways to increase the caloric value 
of the diet; but as they were doing so well I concluded that 
this would not be necessary. However, to make sure, I invited 
Professor Follin to see these patients with me, requesting 
him to suggest whether it would be wise to increase the caloric 
value of the diet. He said he saw no reason why I should 
change from the diet I had been using. Practically no drugs 
were used in the treatment of these cases and the baths were 
light sponges. 

Db. a. Jaoobi, New York: Dr. Coleman is to be congratu- 
lated on his results, which, with that diet, I should not expect. 
I am greatly astonished at the good results he obtained. 
His diet was milk and, I hope, good milk. He has been 
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very fortunate and I have not the slightest doubt the patients 
did very well; but what he told us certainly does not agree 
with what we know. It looks almost impossible to expect a 
healthy person, far less one with typhoid fever, to digest as 
much food as his patients did. I have never seen more disor- 
ders of digestion with indicanuria, acetone and diacetic acid in 
the urine than in patients who consumed a great deal of fat 
in that shape. Moreover, his patients taking so much fat took, 
at the same time, much milk undiluted and unmixed; my pa- 
tients could not take it without becoming ill. I know that 
few children will stand an exclusively milk diet very long. 
It is true that patients will stand a great deal, but we should 
not contribute to their suffering. I wish to state that it is 
impossible for an average intestine to digest an unmixed 
cream to that extent. We cannot go into the physiology of 
digestion at this time, but I know that both adults and chil- 
dren, healthy or diseased, will bear milk that is diluted with 
cereal better, particularly in fevers in which the gastric secre- 
tions are lower than before the individuals were taken ill. In 
typhoid fever I would rather furnish the patients with 2,500 
calories than 3,000, 4,000 or 5,000. It seems to me that Dr. 
Cbleman, in his good wishes for the patient, has gone too far. 
Tet he says he has lost but one patient, and I think that 
other conditions in the hospital must have been extremely 
favorable and the patients well cared for. I congratulate him 
on his results, but I wish to give warning that we should be 
very careful in fat feeding to the extent that he has pro- 
posed to us. If a cereal is mixed with the milk, it will be 
more digestible. For many years I have not given pure milk 
in typhoid fever; I always mix it with rice-water or barley- 
water or other cereals or gelatin. I may not agree with Dr. 
Coleman's views, but I cannot gainsay his results, which are 
almost unprecedented. What I have said, however, is intended 
as a warning only. 

D&. James M. Andebs, Philadelphia: I think it is a signifi- 
cant fact that general practitioners no longer pursue a starva- 
tion diet in the treatment of typhoid. Certain dietetic princi- 
ples should be kept in mind in connection with the manage- 
ment of typhoid fever, and this remark applies to other infec- 
tions as well. First of all, we should consider the proteid 
substances and recollect that the energy they represent is not 
all utilized by the system. For example, too much proteid 
food favors putrefaction m the intestinal tract, and with this 
there is brought about increased gravity of the case, especially 
in the direction of local symptoms. On the other hand, we 
should recoUect that the energy represented by carbohydrates 
and fats is entirely utilizable within the system; therefore, 
we should give a certain amount of carbohydrates and fat to 
typhoid patients. This is what Dr. Jacobi has just hinted at 
in connection with the giving of milk. It should be remem- 
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bered that one object of the dietetic treatment is the preBer- 
vation of the tissues of the body and the prevention of ema- 
ciation which would otherwise occur. Fats, however, will not 
do this, but the carbohydrates will do it. Some of Dr. Ck>le- 
man's success in maintaining the bodily weight of his patients 
so well may have arisen from the use of carbohydrates which 
were easily digested, and particularly the milk sugar which 
he recommended. It seems to me that his main suggestions 
are excellent ones and could be profitably followed by the 
general profession. The preservation of tissues, however, can 
only be accompanied by the use of carbohydrates. 

Dr. James B. Waives, Philadelphia: I have been very much 
interested in Dr. Coleman's paper because I have feared that 
increase in feeding of typhoid-fever patients may go too far 
to the other extreme. I believe that Dr. Coleman's results are 
thoroughly honest and true, but I fear, with Dr. Jacobi, who 
is always right, to give as much cream to a typhoid patient 
as Dr. Coleman has done. One article of diet which I think 
should not be given is starch. Starches are digested in the 
small intestine largely, as in the absence of chewing, insaliva- 
tion is almost nil. Those who advocate a crust of bread or 
toast or other starchy food make a mistake in that they 
throw work on a part of the bowel that is not prepared to do 
it. I have found calves'-foot jelly — freshly prepared from the 
calves' feet and not made from the gelatin of the shops too 
often containing the clippings from tanneries — an appetizing 
and digestible addition to the typhoid diet. I should like to 
add this to Dr. Coleman's list. I have given as much as one 
pint daily. As gelatin is believed to be antehemorrhagic, it 
may help to avert this dangerous complication. I want to 
advise against the use of starches for what seems to me good 
physiologic reasons, to advocate the use of calves'-foot jelly 
as an addition to the diet, and to protest against too varied 
and liberal feeding of patients affected with typhoid fever. 

Db. D. L. Pareeb, Detroit: The tendency to more liberal 
feeding in typhoid is establishing itself rapidly, and it seems 
to me that the principle that underlies the whole scheme is 
the return to the mode of living which is natural to the pa- 
tient, so far as his condition will permit. Certain articles of 
diet must be eliminated, such as starches, which are digested 
in the small intestine, as Dr. Walker stated. One of the most 
important things to remember is that the natural diet c<m- 
tains salt, and, as a rule, the diet given to patients with ty- 
phoid fever contains very little salt. For a number of years 
it has been my practice to see that these patients receive as 
much salt at least as on an ordinary diet. Another impor- 
tant thing is to have sufficient time between the feedings. It 
has been found in the forced feeding of tuberculous patients, 
for instance, that the taking of food at intervals of four or 
five hours is very much better for these patients than if the 
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meals are closer together. No person here in this room would 
think of taking food every two hours. I think the giving of 
food should be at longer intervals. Sufficient time should be 
given for the digestion of one meal before another is given. 

Dr. Woods Hutchinson, New York: Nothing illustrates the 
progress of medicine better than the treatment of typhoid 
fever. Over sixty years ago Graves of Dublin chose as his 
epitaph "He fed fevers." Prior to this, blankets were placed 
over these patients, they were given very little food; even 
with high temperatures they were not allowed much water 
and no fresh air; the windows were kept closed; cold water 
to drink was regarded as deadly; and only lukewarm slops 
were permitted; in fact, the patients suffered almost as much 
from what was done for them as they did from the disease. 
Six years ago I began to use a liberal diet in my cases of 
typhoid fever, and the results have been the same as Dr. 
Coleman's. I had not the courage to carry it so far as Dr. 
Coleman has done, but the patients were given an abundance 
of tender meat, broths, jellies, crackers, toast, ice-cream, etc., 
and the results were excellent, not only as to keeping up the 
weight and strength of the patients, but also in preventing 
that condition of collapse after the fever subsided and the 
violent convalescent appetites which hitherto had craved such 
things as corned beef, beans and cold slaw. The patients made 
more rapid recoveries, had fewer complications and the re- 
sults as a whole were very good. We think too much of the 
risk to the damaged intestine from liberal feeding in this 
disease, and regard typhoid fever as an intestinal disease too 
exclusively. Typhoid is a general disease, and, as has been 
shown, those patients who have been fed liberally, instead of 
suffering more from putrefactive changes in the intestines and 
tympany, have less of these changes, and fewer complications 
than those who are underfed. We are coming to see that 
many of the later symptoms that occur in the disease are due 
not so much to the actual toxic products of the bacilli as to 
the poisons generated from the broken-down tissues of the 
patient. Many of the symptoms occurring late in typhoid 
fever and due not so much to the disease itself as to the mis- 
taken method of treatment, among which starvation ranks 
high. There is a risk in withholding food as well as in 
giving it. 

Db. Waeben Coleman, New York : I did not foresee the na- 
ture of the questions which have been asked me or I should 
have requested more time of the chairman for my paper. One 
cannot deal adequately with such a subject as diet in typhoid 
fever in ten minutes. For lack of time I cannot answer all the 
questions that have been raised in the discussion. I feel, 
however, that I must attempt to reply to Dr. Jacobi. 

The first thing I would say, and say emphatically, is that I 
did not experiment with patients in a way that was not thor- 
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ougfaly justifiable. Every increase made in the amount of 
milk-sugar was carefully controlled by observation in the hos- 
pital and by examinations in the laboratory of experimental 
pathology. Every increase made in the amount of fat was 
controlled in the same fashion. When there was reason even 
to suspect that the food was not agreeing with a patient, 
that particular article of food was stopped or diminished in 
quantity. I think that Dr. Jacobi perhaps has gained a wrong 
impression with regard to the amount of cream given. The 
usual quantity was one pint; sometimes as much as a quart; 
and in one or two instance even more. I did not observe any 
digestive or intestinal disturbances in any patient who was 
fed on this relatively large amount of cream except once; 
diarrhea occurred in that instance. The cream was stopped 
and at once the diarrhea ceased. Cream was not given again 
to this patient. The stools of all the patients were watched 
very carefully. There was no evidence that the cream was 
not, for the most part, utilized. 

I am convinced that the principal question regarding the 
typhoid diet is whether it is desirable to let a patient live 
on his own tissues when it is possible to protect his tissues 
by giving him enough food. I have not yet worked out all 
the details of the diet. It has been estimated that gelatin 
nuty replace protein to the extent of one-fifth of the daily need 
of nitrogen. I started out to determine whether by giving a 
patient a sufficient number of calories to cover his expendi- 
tures, I could protect the body tissues. This was accomplished. 
In future I shall work in part on more practical problems, 
such as the varieties of food which may be given and the 
proper ways to prepare them. I did not follow the plan of 
giving large amounts of water, but was guided chiefly by the 
desires of the patients. 

The patients are weighed on a long table, which, when placed 
on the platform of the scales, corresponds with the height of 
the bed. The weight is obtained without more disturbance to 
the patient than moving him from one side of the bed to the 
other. 



CHBONIC INFECTIOUS BNDOCAEDITIS 

FRANK BILLINGS, M.D. 

CHICAGO 

Bacteriemia now is recognized readily by means of blood cultures and 
a blood culture in febrile patients has come to be a not unusual routine 
in many hospitals. The technic is so simple that it may be successfully 
done at the bedside in private practice and the culture media may be 
transported a considerable distance to the laboratory. With a sharp 
hypodermic needle the blood may be withdrawn from a prominent sub- 
cutaneous vein without noteworthy pain or danger. The blood cul- 
ture enables one to recognize more readily the infectious character of the 
disease. With an infection proved, the interpretation of the physical and 
clinical phenomena becomes rational. On this a definite diagnosis may 
be made and the prognosis becomes more certain. The treatment neces- 
sarily becomes more definite, rational and conclusive. 

Before the use of blood cultures infectious endocarditis, termed 
malignant, ulcerative, etc., was sometimes recognized during life by the 
signs of local heart lesions, petechial spots of the skin, emboli of larger 
vessels, splenic enlargement and tenderness, microscopic and sometimes 
macroscopic hematuria, subcutaneous, often painful, reddish nodules, a 
not infrequent cough with or without bloody sputa, a septic temperature, 
sometimes very mild, at other times severe, rapid heart action, and, 
finally, a failing heart with dyspnea, cyanosis and death. 

Every practitioner, especially if he has opportunities for hospital 
observation, has seen many patients suffering from what he believed to 
be infectious endocarditis, but has been unable to prove the diagnosis 
during life, and frequently a postmortem was not permitted. 

In the patients who suffer from an infectious endocarditis implanted 
on an old lesion the clinical phenomena which are present even when first 
seen are those of broken heart compensation. There may be a septic tem- 
perature of moderate degree. The pulse may be that of ordinary broken 
heart compensation. There will be evidences of a widely dilated heart, 
cyanosis, a swollen, tender liver and miore or less anasarca. The infec- 
tious nature of the condition could not be positively recognized without 
a blood culture. 



286 

Since blood cultures have been practiced the literature abounds in 
reports of infectious endocarditis^ both chronic and acute. In many 
instances reports are made of cases in which the infectious organism was 
demonstrated during life by blood cultures^ and in many others the 
inference is made that the disease was an infectious endocarditis because 
of the symptoms and the clinical course, but no positive evidence is fur- 
nished by blood cultures or by postmortem. 

The series of cases on which this report is based have been proved 
by blood cultures made in all but one instance during life to be of infec- 
tious type. In one the bacterium was obtained immediately after death 
by paracentesis of the heart and the culture grown from the blood so 
obtained. 

Only one acute case is included in this series and that one because it 
affords nueans of comparing the clinical course of the acute with that oc 
the so-called chronic cases. 

Osler^ gives a classical description of chronic infectious endocarditis 
with a report of a series of ten cases. In the majority of the cases 
reported by Osier the disease extended over a long period; the shortest 
four months and the longest thirteen months. As stated by him, the 
disease may be manifested by a slight feverish condition only and may 
be prolonged for weeks or months. I think other symptoms usually arc 
present, but escape notice because no definite observations are made of 
such patients. The cases are often mistaken for colds or beginning tuber- 
culosis, and for various other conditions which are often thought to be 
simple and unimportant. Many suffer from chills of varying severity, 
coming on at irregular times and followed by fever and sweat. It is not 
strange, therefore, that malaria is considered the cause in many instances, 
and quinin may be given for a considerable period of time without 
benefit. 

In infectious endocarditis, especially of the chronic type, occurring 
in those patients who have not suffered from a chronic valvular disease 
or other anatomical lesion of the heart, the symptoms may be mild, like 
those given by Osier and observed by many clinicians. 

In the series of fourteen cases presented in this report the disease 
manifested itself clinically over varying periods of time. In one patient 
(Case 1) the symptoms began two years before the real condition was 



1. Osier, W.: Quart. Jour. Med., 1909, ii, 219. 
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recognized. Case 8 began fourteen months before a definite diagnosis was 
made. Patient 13 probably suffered from the disease for more than two 
years, and in the earlier part of the illness the diagnosis of typhoid fever 
was made for a condition which was, in all probability, infectious endo- 
carditis; the diagnosis having been based on the fact that there was fever 
and splenic enlargement. No rose spots were found, however, there was 
no diarrhea, and the Widal reaction was negative throughout. The 
shortest clinical course was that in Case 5, and even in this there is doubt 
whether the infection did not occur long before. Because of the long 
clinical course of many of the cases one is justified in the term "chronic 
infectious endocarditis.'^ 

Another important characteristic of such patients is the fact that 
they are ambulatory in many instances. Patient 7 unquestionably suf- 
fered from an infectious endocarditis for more than a year before she 
finally became bedridden and during that time traveled extensively. She 
was ill, as manifested by a poor appetite, languor, nervousness and a 
slight rise of temperature. Patient 6 was a student in a university when 
the clinical course evinced important illness, and for two months after 
leaving the university, while she remained ill, she was up and about and 
finally traveled by rail for the consultation, when her real condition 
was recognized. Patient 8 traveled from Iowa to Chicago suffering from 
dyspnea on exertion, general weakness, nervousness, palpitation of the 
heart, and so forth, and had been in a condition quite as bad, from the 
account given by her, for a year. Patient 10 was ill for three months 
before his condition was recognized, and in that interval traveled exten- 
sively and was off on a vacation, hunting and fishing. 

While the disease did not produce conditions severe enough to force 
the patient to go to bed, yet if any one of these patients had been under 
daily observation there would undoubtedly have been found physical evi- 
dences of the disease sufl&cient to have required bed treatment. 

I have personally studied the fourteen cases included in this report. 
The number could be made much larger by the inclusion of cases seen 
but once, or under conditions which did not permit of study of the 
patients or of the causative bacteria. The infectious organism! found 
in these fourteen cases was as follows : ^the pneumococcus (eleven cases) ; 

2. During the period of time covered by this report cases of acute infectious 
endocarditis due to staphylococcus (one case), gonococcus (one case) and strepto- 
coccus (two cases) have been seen but are not included because of the acute clin- 
ical course. 
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streptococcus (three cases). The large proportion of patients sufiering 
from pneumococcus infection as compared with streptocococcus infection 
is noticeable, even in so small a group of cases. This especially is true 
when compared with the report by Dr. Thomas J. Horder on Infective 
Endocarditis.' In his report the number suffering from pneumococcemia 
was less than one-third of those suffering from streptococcemia. 

In communicating with clinicians in various cities I find that they 
report streptococcus infection of the endocardium to be much more preva- 
lent or frequent than pneumococcus infections. Dr. E. C. Eosenow* has 
made the bacteriologic investigations in these patients. He has already 
made a report" on the cultural characteristics and the results of animal 
experiments with the pneumococcus found in these patients. 

The organisms obtained in the eleven patients suffering from pneu- 
mococcemia had many of the morphological characteristics of strepto- 
cocci: Study of the organisms in culture and in animals proved that 
they were the pneumococcus. In the three patients included in this 
series the study of the organism which was called the streptococcus was 
not afterward made as in the other patients, and it is the belief of Dr. 
Bosenow that, had the organism of these three patients been studied as 
in other cases, all would have proved to be the pneumococcus. 

FNEnMOCOGGUS OASES: GHARACTEBISTICS OF ORGANISMS ISOLATED FBOK 
THE BLOOD OF THE ELEVEN PATIENTS OF THIS SERIES 

The cocci all produced fine colonies in blood-agar plates surrounded 
by a variable zone of greenish discoloration. Hemolysis did not occur. 
When grown in isolated colonies on the surface of the blood-agar slants 
they all had a greater or lesser tendency to adhere tightly to the surface. 
The more chronic the case and the later in the course of the disease the 
organism was isolated, the more marked was this tendency of the organ- 
ism to adhere to the surface of the medium. 

Unlike the ordinary pneumococcus found in pneumonia, the organism 
grows readily in the fibrin clot of the broth of the blood culture in large 
clumps or colonies. The fluid portion often remains perfectly clear for 
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tweniy-f our to forty-eight hours^ after which time a diffuse or fiocculent 
cloudiness appears^ and an abundant sediment^ which consists of masses 
or clumps of bacteria, precipitates. The organism is Gram-positive, 
usually is not surrounded by a capsule, and, when grown in broth or 
litmus milk, it forms diplococci with many very long conglomerate 
chains. 

In the beginning it usually ferments inulin slowly, but this property 
soon is lost. 

After cultivation on artificial media, usually it promptly loses the 
property of adhering to the surface, and later ceases to grow in chains and 
reverts to the characteristics of the typical pneumococcus. On passage 
through animals it often reverts very promptly to the type which is char- 
acteristic of the ordinary pneumococcus. 

When first isolated they were all freely susceptible to phagocytosis 
in normal blood, and also in the patient^s blood. 

CiQtures from all patients show a characteristically low grade of viru- 
lence to animals. Before the tendency to adhere to the surface is lost 
a primary injection of a huge dose intraperitoneally, intravenously or 
subcutaneously, or in all three places at once, is apt to produce endo- 
carditis and pericarditis, but not peritonitis or subcutaneous abscesses. 
The tendency to produce endocarditis and pericarditis is very striking in 
all the animal experiments, quite regardless of the point of inoculation. 

After the tendency to adhere to the surface is lost huge doses are 
practically never fatal, nor is endocarditis or pericarditis produced by 
the inoculation unless combined with injury of the endocardium, and 
then only rarely. Instead of rendering the animal more resistant to 
subcutaneous injections, as is the rule with the pneimiococcus, injections 
of the modified strain render the animal more susceptible. After the 
second or subsequent injection several things may happen. First, the 
animal may die in a few days of a pneumococcus. The culture from 
the dead animal's heart blood resembles ordinary virulent pneumococci. 
Second, pericarditis and endocarditis, or pericarditis alone, may occur; 
and the characteristics of the organism obtained from the dead animal 
more nearly resemble those of the inoculated bacterium than of the 
ordinary pneumococcus. Third, in two instances, after two and three 
weeks respectively, the animals died of pnemnonia, and the isolated organ- 
ism from the dead animal resembled typical pneumococci. 
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This description corresponds in some respects with the statement 
made by Dr. Horder* in which a typical form of streptococcus is described 
by Dr. H. Thursfield. 

It is to be hoped that others may study the streptococcal forms 
obtained from the blood in infectious endocarditis and other conditions 
as has been done by Dr. Bosenow. It may result in the establishment 
of the fact that the pneumococcus is the most frequent infective agent 
in endocarditis. 

THE SOUECE OF INFECTION. 

This may in some instances be satisfactorily learned. In one 
patient of this series the infectious endocarditis followed pneumonia. 
Tonsillitis had occurred in two. Alveolar abscesses occurred in two; 
grip occurred in one. In the other patients the source of infection 
could not be learned. There can be no doubt whatever that simple 
local infection, like tonsillitis, as well as abscesses of the aural cavities, 
infections of the postnasal space of the antra, and so forth, may be the 
port of entry. 

In some patients of this series the infection was implanted on an 
old endocardial or valvular scar. An old heart lesion existed in seven 
patients, of whom six had suffered from rheumatic fever and one from 
chorea. Two of the patients gave no history and the question of previous 
heart lesion was in doubt. In five the infection had apparently been 
implanted on a normal endocardium or valve. 

The valves involved in the fourteen cases were as follows : aortic valve 
alone, one; mitral alone, seven; pulmonary semilunar alone, one; aortic 
and mitral together, five; mitral and tricuspid together, one. 

The evidence of heart lesion, as manifested by murmur, may be 
absent in the primary cases during the earlier part of the disease, and 
sometimes throughout it. Case 8 was examined by very comtpetent physi- 
cians for months before the diagnosis was made and no heart murmur 
was heard. Case 10 had no murmur until about one month preceding 
death. 

Pneumococcal inoculations with dead organisms were used with many 
of the patients and a careful study was made of the ordinary corpuscular 
elements of the blood, of the opsonic index, and of phagocytosis. It was 
found, among other things, that this organism apparently immunized 
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itself against the antibodies of the host^ a principle of infection first sug- 
gested by Prof. W. H. Welch. After inoculation leucocytosis was usually 
increased and phagocytosis was marked. The bacteriolytic power of the 
serum' and of the leucocytes was, however, very low. The opsonic index 
was always increased by the injection. In some instances the tempera- 
ture of the patient became lower after the inoculation, but the physical 
symptoms did not improve. In some patients, after inoculation with a 
large dose, the clinical course was aggravated in every way by the inocu- 
lation. In Case 10 the patient was inoculated several times with dead 
autogenous organisms with the usual results. When the patient was 
injected with normal serum intravenously, a sharp reaction followed, 
manifested by chill and fever, and the number of bacteria in the blood 
was much less for a period. No permanent benefit resulted from the 
attempt to furnish complement by the injection of normal serums. Two 
of the patients suffering with streptococcus infection were injected with 
antistreptococcus serum : Patient 11 with two, and Patient 9 with many, 
injections without benefit. 

The prognosis, with the present knowledge or want of knowledge in 
reference to any specific treatment, is, in my experience, bad. 

The treatment should be absolute rest, witli good air, sunshine, as 
much simple liquid and soft solid nourishment as may be given, and the 
use of those remedies which will conserve the patient^s strength and the 
functions of the organs without too much mischievous interference. 
Inoculations of patients with large doses of their own dead pneumococci 
was always harmful. Observation of patients injected with even small 
doses (2,500,000) leads me to believe that this form of treatment for 
infectious endocarditis due to the pneumococcus is not only devoid of 
benefit to the patient but probably is harmful. 

PB0T0C0L8 OF CASES 

Case 1. — ^D. R., male, single, aged 18, American, was admitted to the Presby- 
terian Hospital, Feb. 27, 1904; died March 31, 1904. Autopsy. Diagnosis: Chronic 
infective endocarditis, pneumococcemia, mitral stenosis and regurgitation. 

Biaiory.-^At 6 years old the patient had an attack of acute rheumatic fever; 
when about 10, a second attack of rheumatic fever. In the interval between the 
two attacks of rheumatism he was at times confined to bed with dyspnea and 
rapid heart action. During the second attack of rheumatism he was also troubled 
with dyspnea to the degree of orthopnea. From 11 to 15 years of age he was 
free from illness but noticed dyspnea on exertion. At l5 years of age he was 
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confined to bed with an attack of weakness of the heart manifested by rapid heart 
action and dyspnea. The present illness began at about 16 years of age, that is, 
two years before the patient came under observation, with an attack of what wms 
called grip. This seizure was ushered in with a cold in the head, anorexia, nausea 
and vomiting, shortness of breath and orthopnea. During the two yean he hais 
been constantly ill, confined to the bed most of the time, disturbed hy nausea and 
occasional vomiting, rapid beating of the heart, dyspnea, more or less cough, and 
lately most of all if he attempted to exert himself, and also when he attempted to 
lie down. He was always most comfortable when sitting. No authentic history 
could be obtained of his pulse, temperature or respirations during this illness. 

Ewatnination, — On admission the patient showed marked pallor of the skin 
and mucous membranes. There was a slight blueness of the finger-nails and 
visible mucous membranes. The patient's general nutrition was below par. The 
tongue was grayish white; the tonsils somewhat enlarged and red. The respira- 
tions were increased but not labored. A marked precordial pulsation with sys- 
tolic retraction was visible. There was one hazelnut-sized lymph gland in the left 
submaxillary region. No other lymph nodes were noticeably enlarged. Palpa- 
tion over the chest showed a marked tremor in the region of the heart but no 
thrilL The left border of the heart extended 16 cm. from the mid-sternum, the 
right 6 cm. to the right of the sternal edge and the base was at the second costal 
cartilage. The apex-beat was in the sixth interspace just outside the nipple line. 
The heart action was rapid and of the gallop-rhythm type. Many heart pulsa- 
tions did not reach the radial arteries. There was a loud musical systolic mur- 
mur heard in the mitral area and also in the left axilla and over the left scapula. 
There was also a very rough presystolic murmur heard in the mitral area and 
toward the sternum. The pulmonic second tone was markedly accentuated. There 
was no pulmonary dulness. The breath sounds were harsh and numerous mucous 
rales are heard on both sides, especially at the bases. The abdomen was flat and 
the abdominal walls thin. The liver did not extend below the costal arch and the 
spleen was not palpable. There was no edema of the extremities. The urine was 
scant, heavy, contained much lateritious deposit with a trace of albumin and a 
few hyalin casts and many moderately motile bacilli. On March 1 a twenty-four 
collection showed 600 cc, specific gravity 1.032, a trace of albumin, a few hyalin 
and granular casts and many urates. 

Course of Disease, — ^The patient had a septic temperature ranging from 99.2 
in the morning to 101 or 102 in the afternoon. He gradually became worse, com- 
pensation became broken and venous stasis gradually developed with edema of the 
lower extremities, transudation in the serous cavities of the abdomen and chest 
and coincidently greater cyanosis. A blood culture revealed the pneumoooccus in 
pure culture. In the latter part of the patient's illness he became drowsy and 
finally passed into coma. Cough, which existed from the first, became worse and 
the sputum became blood-stained. Areas of dulness developed over the lungs in- 
dicative of infarcts. The blood examination showed 6,500,000 red cells, 95 per 
cent, hemoglobin and 26,000 leucocytes on admission, and the leucocytes remained 
high throughout the illness of the patient. The patient died on March 31, 1904, 
and an autopsy was made a few hours thereafter. 

Anatomical Diagnosis. — Chronic mitral endocarditis with calcification and 
Rtenosis of the mitral orifice: chronic mural endocarditis of the left auricle: 



fibmiiB kdhsaife pericarditis; acute Tegetative aortic and tricuspid endocarditis; 
eardiae hypertrophy with dilatation, especially of the left auricle; recent pul- 
monary infarcts of both lungs; terminal pulmonary edema with abscesses in the 
right middle lobe; passive hyperemia of liver, spleen and kidneys; hydroperi- 
toneum; left hydrothorax; general edema; right serofibrinous pleuritis; caseous 
tuberculosis of tracheohronchial lymph glands. 

Cultures made from the heart's blood and vegetation an the aortic and tri' 
cnapid valves revealed the pneumococcus in pure culture. 

Cabb 2. — Mrs. C. P., housewife, aged 22, was admitted to the Presbyterian 
Hospital March 6, 1904; died March 19, 1904. Autopsy. Diagnosis: infective 
endocartis, pneumococcemia, mitral stenosis and tricuspid insufficiency. 

Eiatory. — Patient stated that she always had enjoyed a fair degree of health 
but had never been robust. Five years before coming under observation she suf- 
fered from an attadc of grip, and from that time dated the beginning of her pres- 
ent illness. She never fully recovered her health and complained of shortness of 
bresQt on exertion, palpitation of the heart and general weakness. These symp- 



Chart 1. — Pulse and temperature curves in Case 2. Heavy line indicates 
pnlse; fine line, temperature. 

toim gradually increased and for the past four months she had not been able to 
work. Edema oeourred in the legs, which were more swollen during the day, and 
the face was swollen early in the morning. Bhe suffered from a miscarriage four 
mcmtbB before admisBion, and following this the edema appeared, with greater 
shortness of breath, which was a^ravated on the slightest exertion. Cough had 
developed in recent time and was troublesome enough to keep the patient awake 
at night. 

Examination. — On admission the patient sat propped up in bed. The face was 
fhisbed and there was a slight cyanosis of the skin and visible mucous mem- 
branes. Respirations were 30 to the minute. The throat was red and cyanotic 
but the tonails were not enlarged. The resonance of the chest was normal and a 
few dry and moist rales were heard over both sides of the ohest, especially at the 
end of deep Inspiration. The apex-beat of the heart could not be seen but was 
palpable in the fifth interspace just within the mammillary line. There was 
a faint systolic thrill. Dulntas extended on the left II cm. from the midstemum 
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to the second left rib above and to the right edge of the sternum on the right. 
There was a loud rough systolic murmur in the mitral area with a marked ac- 
centuation of the second pulmonic tone. The pulse was very small and rapid, 
110 to the minute. The abdomen was full, the abdominal wall tense and tender- 
ness existed over the upper portions. The liver and spleen could not be palpated. 
A soft edema of the lower extremities extended to the knees. The finger-nails were 
cyanotic and the finger-ends slightly clubbed. The blood examination showed, 
red cells, 5,100,000; hemoglobin, 92 per cent.; leucocytes, 8,300. Twenty-four- 
hour urine amounted to 400 cc; specific gravity, 1.014; urea, 3 per cent.; trace 
of albumin and a few hyalin and faintly granular casts. The patient's temper- 
ature was of a low septic type ranging from subnormal to about 99 in the 
morning to 100 to 102 in the afternoon. (See Chart 1.) 

Course of Disease, — Gradually the heart inadequacy increased with greater 
dyspnea, cough and more marked evidences of venous stasis. On March 17 the 
patient complained of pain in the liver region which could be felt extending down- 
ward to the level of the navel and was markedly tender. A pleural friction was 
heard over the left lower lobe posteriorly. On March 19 a loud diastolic murmur 
could be heard in the mitral area. A blood culture showed the pneumococcos in 
pure culture. The patient died on March 19, 1904, and an autopsy revealed the 
following: 

Anaiomio Diagnosis. — ^Mitral stenosis; vegetative tricuspid endocarditis; 
hemorrhagic infarcts and hyperemia of kidney, lungs, spleen and liver; hydro- 
pericardium; hydrothorax; anasarca; localized left fibrinous pleuritis. 

Bacterial examination of the blood from the heart, from the lung infarcts and 
from the vegetations on the tricuspid valves revealed the pneumoooccus in pure 
culture. 

Case 3. — ^Miss A. S., aged 16, was admitted to the Presbyterian Hospital, May 
6, 1904; died June 6, 1904. Diagnosis: infective endocarditis, pneumococcemia, 
mitral stenosis and regurgitation. 

History, — ^Patient's previous health was good. In February, 1903, she sni* 
fered from an attack of pneumonia. She was confined to bed for a month and 
never regained her strength. During the last year she had not been able to work, 
and much of the time had been confined to bed because of general weakness, 
dyspnea on exertion and palpitation of the heart. All of these symptoms had 
increased gradually and recently the patient had coughed a great deaL 

Ewamination, — On admission the patient's face was fiushed, slightly cyanotie. 
The visible mucous membranes were cyanotic. The veins of the neck were slightly 
enlarged and pulsating. The whole anterior chest heaved with each heart-beat. 
The heart action was tumultuous and irregular. Respirations were rapid and 
labored. The lung resonance was practically normal with relative dulness pos- 
teriorly and below. The breath sounds were harsh, expiration prolonged and a 
few moist rftles were heard over the dependent portions of the lungs. The heart 
extends to the left 18 cm. from the midstemum, to the second left rib above and 
5 cm. from the right edge of the sternum. The apex impulse was diffuse in the 
sixth interspace outside the mammillary line. A distinct tremor could be felt 
over the apex impulse. A loud, rough, double murmur could be heard; the sys- 
tolic murmur transmitted far to the left. The second pulmonary tone was muek 
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accentuated. A soft ajstollc murmur could be heard over the right fourth sad 
fifth intercoetal Bpaeee. The abdomen was distended; the liver large, somewhat 
indurated and very tender. The spleen was not palpable. There was slight 
edema of the ankles and feet Blood examination, 6,200,01X1 red cells, 100 per 
cent, hemoglobin, 1S,000 leucocytes. Blood culture on admission was negative. 
On May 19 the leucocytes were 26,700, and a blood culture was negative. Urine 
on admission was scant, specific gravity 1.026; it contained a. trace of albumin 
and a few byalin and granular casts. 

Course of Disease. — The temperature throughout was of a septic character. 
The patient grew rapidly worse, there were increasing evidences of heart in- 
adequacy manifested by greater dyspnea and cyanosis; edema of the lower ac- 
tremities gradually increasing to general anasarca; cough with bloody sputum 
and evidences of consolidation of a part of the right lower lobe. The patient died 
of exhaustion on June 6, 1904, and an autopsy was not obtained. 



Chart 2. — Pulse and temperature curves in Case 3. Heavy line indicates 
pnlse; fine line, temperature. 

Puncture of the heart with precautions as to cleanliness was made immedi- 
ately after death, and from the heart's blood a pure culture of the pneumococcus 
was obtained. The temperature throughout was of a septic character. {See 
Chart 2.) 

Case 4. — F. L,, male, single, aged 10, Italian, admitted to the Presbyterian 
Hospital, Chicago, March 21, 1W4; died April 13, 1004. Autopsy. Diagnosis: in- 
fective endocarditis, streptococcemia, mitral stenosis and aortic insuffleieney. 

Biaiory. — The patient said ttiat his only previous illness was an attack of 
chorea which occurred six yeare before admission. Since that illness he had 
never been quite well and had sufi'ered from dyspnea on exertion and some palpi- 
tation of the heart. He had smoked cigarettes t« excess until seven months b«- 
fore admission. The present illness dated, the patient thought, from the time he 
had chorea; but in spite of lessened strength and endurance, more or less palpita- 
tion of the heart and shortness of breath, he continued his work until one year 
before admission. Then these sysmptoms increased to such a degree that he was 
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obliged to diacontinue work. During the last year he had been otmfined to the 
house Bitting in an easy chair or confined to bed. He had suffered a good deal 
from indigestion manifested by heaviness after meals and eructation of gas. A 
month before admission he noticed for the first time that his feet were swollen, 
and two weeks later this swelling rapidly extended to the thighs, then to the 
scrotum, and finally to the abdomen. He had had cough with some blood-streaked 
sputum, had been short of breath, especially on the least exertion and had no- 
ticed also a very rapid and throbbing heart action. 

Eitamination, — On admission the patient is in orthopnea with rather marked 
dyspnea which was increased on the least exertion. The lips and skin were 
slightly cyanotic and pale. There was distinct pulsation of the distended veins 
in the neck. The general nutrition was poor. The lung resonance was practically 
normal and auscultation showed a few mucous rftles distributed over both lungs, 
most numerous in the inferior portions. The apex-impulse of the heart could be 
seen just outside the nipple line at the fifth interspace. There was systolic re- 
traction in the third and fourth left interspace. A distinct presystolic thrill 
could be felt to the left of the sternum with a distinct shock following the im- 
pulse of the heart. The heart dulness extended on the left 17 cm. from the mid- 
sternum, to the second left rib above and 3 cm. to the right of the sternum. A 
loud, rough, presystolic murmur and a rather soft blowing systolic murmur were 
heard in the mitral area. The systolic murmur was transmitted to the left axilla 
and scapula. The pulmonary second was accentuated. The radial pulse was 
rapid and weak. The abdomen was much distended. The liver was not palpable 
but marked tenderness existed below the right costal edge. The spleen was not 
palpable. Free fiuid existed in the peritoneal cavity. There was marked edema 
in the lower extremities, of the external genitals and also of the lower abdominal 
wall. Blood cultures made on March 25 and again on April 7 were negative. On 
April 1, 1200 c.c. of serous fiuid were withdrawn from the peritoneal cavity; it 
contained a preponderance of polynuclear leucocytes and was sterile. On admis- 
sion the blood examination showed, red cells, 4,600,000 ; hemoglobin, 72 per cent. ; 
leucocytes, 11,600. 

Course of Disease. — On April 7 the leucocytes were 10*^00. The urine"lfas 
scant and remained so throughout the patient's stay in the hospital. In the 
many specimens examined there was a trace of albumin, a few hyalin and granu- 
lar casts and occasionally a few red cells. The patient's temperature was of an 
irregular septic type ranging from normal to 103 but usually was from 99 to 
. 100.5 in the morning and from 100 to 104.6 in the afternoon. Gradually the pa- 
tient failed and died on April 13, 1904. The autopsy, made five hours after death, 
revealed : 

Anatomical Diagnosis, — Stenosis of the mitral orifice; acute vegetative aortic 
endocarditis; cardiac hyperirophy and dilatation; localized fibrinous pericarditis; 
bilateral serofibrinous pleuritis; recent hemorrhagic infarct in upper lobe of right 
lung; pulmonary edema; hydroperitoneum ; anasarca; passive hyperemia of liver, 
kidneys and spleen. 

Blood cultures made from the heart's blood and vegetations on the aortic valves 
showed the presence of a streptococcus. 
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Case 5. — S. N., male, single, aged 21, was admitted to the pre8b3rterian Hos- 
pital, Chicago, April 23, 1907; died July 17, 1907. Diagnosis: infective endo- 
carditis, pneumonia, mycotic aneurism and aortic insufficiency. 

Biaiory. — On admission the patient stated that he had been well until three 
years ago. At that time he suffered from an acute polyparthitis with fever. He 
was not able to walk for two or three months. Following this he suffered from 
palpitation of the heart and shortness of breath upon exertion. At times there 
was pain in the region of the heart. Five months before admission the patient 
suffered from severe headache, general weakness and poor appetite. There was 
shortness of breath on exertion and he suffered from throbbing and rapid action 
of the heart. A month later, with the continuation of the symptoms, there oc- 
curred a dull pain in the palm of the left hand. This shifted soon to the left 
hip and soon afterward disappeared. About a month before admission the pa- 
tient again suffered from pain in the left hip, knee and ankle and was treated 
for sciatica by a physician. Two weeks before admission this pain in the left hip 
became very severe and the sharpest pain was located just above the left hip joint 
and became constant. Since that time the pain had increased, had been throbbing 
in character and the hip had been very tender. During the last five months the 
patient had lost thirty pounds in weight. 

Examination. — ^The patient lay on the right side; was very restless and ap- 
peared to be in great pain. His face was pale with a little cyanosis of the lips, 
finger-nails and visible mucous membranes. When he attempted to walk the pain 
in the left gluteal region was increased. The throat was normal. The lungs 
showed nothing abnormal. The apex-beat of the heart was in the fifth interspace 
just inside the mammillary line. There was no thrill. The left border of heart 
dulness extended 1 cm. to the left of the left nipple and the right border was on 
the right sternal edge; the upper border at the third left rib. There is a soft 
diastolic murmur of low pitch heard best over the aortic area and transmitted 
down the sternum. The pulse was water-hammer in character and there was a 
capillary pulsation of the fingers and of the lips. The liver was palpable, soft 
and normal. The spleen was palpable, firm and moderately tender. The left 
gluteal region was swollen, elastic and very tender. There was a distinct pulsa- 
tion synchronous with the heart action. A distinct thrill was obtained on pres- 
sure over the swelling and a distinct bruit was heard on auscultation. The pulse 
of the popliteal arteries was equal. The blood showed 4,300,000 red cells, 70 per 
cent, hemoglobin and 6,900 leucocytes. 

Course of Disease, — On April 30 the leucocytes were 13,600 ; on May 16, 14,300 
and gradually increased to about 23,000 on May 25, then declined in number and 
on June 25 were 10,000. The hemoglobin gradually fell to 50 per cent, on June 
25 and the red cells to 3,300,000 on the same date. The urine was loaded with 
amorphous urates; specific gravity, 1.029; it contained a trace of albumin with 
a few hyalin and granular casts. Toward the end of the illness a few red cells 
were found in the urine. On April 30 blood culture revealed the pneumococcus in 
pure culture; again the same result on May 5. The temperature curve was dis- 
tinctly septic as shown by the chart. On May 12 a needle was introduced into 
the aneurismal swelling of the gluteal region and pure bright blood was obtained 
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dt the depth of 3 cm. From tbia hlood • pure culture of the p 
oM&iii*d. On June 16 a uull pnluting mua wu dvrek^md under the left jftv 
Mid grew in the ln«t few day* to tba bIm of » walnut. It was diatinetly p>lntiw 
and ehowed a thrill on pnlution uid a bruit on auaculUtion. On Jona ti a 
petechial raah appeared on the aldn and conjunctiva. On June I U in the after- 
aoon there kuddenly developed a complete right-sided hemiplegia and the patient 
paued into coma and died. 

Beginning on Ma; 14 the patient wai vaccinated vith hie own dead pn^u- 
mococci. This was repeated on Ma; 23, Jtme 1 and 10. The result of these var- 
cloations on the clinical course, the blood and the autogenous bacteria was prae- 
ticall; the same as in other patients. (See Chart 3.) 

Case 0. — ^Misa E. T., aged IS, schoolgirl, waa referred to my eonsultatioa 
room by Dr. C. U. Johnson, of Harvard, 111.; died S«pt. I, 1008. Diagnoais: in- 
fective endocarditis, pneumococcemia and mitral insi^eieocy. 



History. — The patient came to Chicago with her mother, after traveling tor 
two hours on a railway. The history given was that she always had been 
delicate and had suffered from all of the ordinary diseases of childhood. The 
catamenia were established at 14 years and were of the twentj-eight'day type. 
From the time she was 12 to 13 years of age the patient suffered from epiatazis, 
which persisted until the nasopharynx was treated by a specialist. She was a 
student in the University of Illinois during IB07 and worked hard. During Ihe 
winter of 1007-S she sulTered from an attack of acute tonsillitis and was in bed 
for one week. Following this illness she attended to ber duties and returned to 
her home in June. At that time she recognized that she was weak, had no en- 
durance, was very nervous, bad no appetite, poor sleep, dyspnea on exertion and 
suffered from palpitation of the heart. 



B^oMinatUm. — When Men on July 14, 1908, the pfttient waa pale, general 
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Case 7. — ^Miss S., aged 21, student, seen with family physician, Dr. Greorge 
Keenan at Madison, Wis., June 2, 1907; died in July, 1907. Autopsy. Diagnosis: 
chronic infective endocarditis, pneumococcemia and pulmonary v^ietatiye valTU- 
litis. 

History. — ^The patient had always enjoyed good health until the beginning of 
the present illness, about fourteen months ago. During the latter part of the 
preceding year she was a student in the university and became nervous, languid, 
had a poor appetite and was obliged to give up her studies. During the summer 
vacation there was some improvement in the general condition, but no record was 
made of any physical examination during that time. She had not suffered from 
any local infectious disease like tonsillitis. During the fall of 1906 she attempted 
school work again but soon was obliged to give it up because of lessened strength 
and endurance, poor appetite, general nervousness and dyspnea on exertion. It 
was noticed that she was pale and there was a slight cough, especially on exer- 
tion, which was believed to be due to a cold. During that time it was noted that 
the temperature ranged between 99 in the morning to 102 in the evening. A 
tentative diagnosis of probable tuberculosis was made and the patient was sent 
south for the winter. There she was out of doors and made some general im- 
provement but remained weak, had a poor appetite, shortness of breath on exer- 
tion and had more or less cough, especially after exertion or immediately after 
changing from a sitting to a standing position or immediately after lying down. 
She returned to her home in the early summer and remained up and about. 

Examination, — The family physician finally was called and fotmd an evening 
temperature of 103, a rapid pulse, a secondary anemia with 3,624,000 red cells, 
6,500 leucocytes and 65 per cent, hemoglobin. The urine was normal. A con- 
sultation was held at this time with Dr. Ogden, of Milwaukee, and resulted in the . 
finding of a few crackling rales over the top of the right lung, palpable splenic 
enlargement, secondary anemia, a blowing murmur over the base of the heart 
with rapid heart action and much physical prostration. The temperature from 
that time was intermittent in character; normal or nearly so in the morning with 
a rise to 102 or 103 or more in the evening. (See Chart 3.) On June 2, 1907, 
when seen with Dr. Keenan, the general physical condition as mentioned above 
was noted but more particularly there was a rapid and tumultuous heart action, 
together with murmurs during both phases of the heart action and heard over the 
wliole precordia. Ko petechial spots could be found on the skin or mucous mem- 
branes. The spleen was enlarged and somewhat tender. A few crackling rllles 
could be heard over the bases of both lungs posteriorly. There was no consolida- 
tion. The abdomen was moderately distended; the liver palpable and moderately 
tender. The pelvis, examined per rectum, showed a normal condition. A speci- 
men of blood showed a tuberculo-opsonic index of 0.7; a pneumococcus opsonic 
index of 0.6 and a streptococcus opsonic index of 0.7. Blood cultures were made 
by Dr. £. C. Rosenow, and the pneumococcus in pure culture was obtained. 

Course of Disease. — Following this diagnosis the progress of the ease was 
rather rapid and death followed early in July, 1907. In the interval between 
June 10 and the death of the patient she was inoculated with the autogenous 
dead pneumococcus in small quantities; not more than 2,600,000 to 5,000,000 of 
the bacteria were used. Following the vaccinations there was some improvement 
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in tha clinical phenoiDena aa evinced by a lessened height of the evening temper- 
ature and tha patient said that she felt better. (See Chart 4). The pulae-rate 
and the physical aigna did not change. Fonr days before death a moderate pul- 
monary hemorrhage occurred and the patient failed rapidly and died from ex- 
haustion. An autopsy was made. 

Anatomical Diagnotit. — Vegetative and ulcerative endocarditis of the pul 
tnonary valves and arteries; aubcutaneoua and renal hemorrhagesi multiple old 
and recent pulmonary infarcts; serofibrinous pleuritu; cloudy swelling of the 
heart, liver and spleen; hyperplastic splenitis; anemia; passive hyperemia of 
liver and spleen; hydrothorax; hydroperitoneum and hydropericardium. 

Postmortem Examination. — It vaa noticed particularly that the pulmonary 
valves were covered with large grayish -yellow cauliflower-like vegetations which 
nearly filled the lumen of the arteries at the base of which the valves were ulcer- 
ated. Some of the masses were 2 cm. long. The intima of the pulmonary arteries 
just above the valve was ulcerated. At the point of the bifurcation of the pul- 



Chart 4. — Pneumococco-opsonio index, temperature and leucocyte cur^us in 
Case 7. Solid heavy line indicates pneumococco-opsonic index; solid fine line, 
temperature; broken fine line, leucocytes. (From the Journal of Infeetioua Di»- 
eatet, Chicago.) 

monary arteries there was a thrombus which was 0.76 cm. thick, solidly attached 
and conld be followed to the left upper lobe where it ended in a softened infarct. 
Several small branches of the left pulmonary arteries were thrombosed. In the 
right lung was also an extensive thrombosis, in a branch which led to the left in- 
farct in the lower lobe. After removal of some of the thrombi from the smaller 
branches the intima appeared rough and even ulcerated. 

Baoteriologic Eaamination. — A pure culture of the Streptoooccua pyogenea was 
obtained from the fluid in the peritoneum, pleural and precordial sac and from the 
heart's blood as well as from the spleen, liver, heart and the large infareUons. 
The Sfophylococetis aureus was also found in softened infarcts. Emulsions from 
the vegetations on the tricuspid valve and ventricle contained both streptococci 
and pneumocoeci, of which the former were the more numerous. 

Case S. — Mrs. N. W., aged 35, first seen as ambulatory patient, Dee. 18, 1007; 
confined to bed at last account: Diagnosis: chronic infective endocarditis, pneu- 
mococcemia, mitral atenoais and cardiac dilatation. 
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History. — ^The patient had borne three children; she bad been fairly well until 
a year ago before she came under obeerration. There waa no hiatory of rhenaiatic 
fever or any other acute infectious disorder. During the last year she had been 
treated for various complaints including possible pulmonary tuberculosis and be- 
cause of the latter diagnosis had lived much in the open air and had attempted 
to exercise, even when this caused great discomfort. When first seen the patient 
complained of shortness of breath on exertion, general weakness, some edema of the 
ankles and during the day an inability to lie flat in bed or on the right side, a 
sense of fulness and of oppression in the chest which amounted to pain on the 
slightest exertion. These symptoms began a year before admission and gradually 
increased to the maximum at the present time. 

Examination. — ^This showed marked pallor with cyanosis of the lips, visible 
mucous membrani^^ and finger-nails. The mucous membrane of the mouth and 
throat was pale and there was no evidence of infection about the teeth or throat. 
The lungs showed a few moist and dry rftles over both apices and at the bases. 
There was no evidence of consolidation anywhere in the lung. The left border of 
the heart was 15 cm. from the midstemum, the apex at the sixth interspace. 
There was a marked thrill at the apex. A rough presystolic murmur was heard 
in the mitral area and there was a very marked accentuation of the second pul- 
monary tone. The left auricle was much dilated. The right border of heart dul- 
ness extended 2 cm. to the right of the sternum. There was no venous pulse in 
the neck. Tlie abdomen was moderately distended. The spleen was not palpable. 
The liver could easily be palpated and was tender to the touch. 

Course of Disease. — ^The patient was sent to the Presbyterian Hospital, where 
subsequent examinations confirmed the findings made above. The urine examined 
on several occasions showed a trace of albumin, with a few hyalin and granular 
casts. The temperature for nearly two months while the patient remained in the 
hospital was usually normal in the morning and from 100 to 101 in the afternoon. 
A blood culture made on May 5, 1908, gave a pure culture of the pneumocoocus. 
Immediately after this the patient returned to her home in Iowa, where she was 
under the care of a local physician who was directed to keep the patient in bed 
under hygienic surroundings and to attempt to improve the resistance of the pa- 
tient by supporting treatment. On Sept. 10, 1908, an inquiry was made by letter 
and the statement came back from the husband of the patient that she was not as 
well, was very weak and confined to her bed with a low form of fever. The pneu- 
mococcus obtained by culture resembled that obtained from other patients suifer- 
ing from a like condition. A subculture of this organism was injected into the 
vein of the ear of a rabbit and produced vegetative aortic endocarditis from which 
the animal died. 

Case 0. — ^Mr. E. H. B., aged 29, single, clerk, was seen in consultation with 
Dr. Blatchford, of Chicago, in July, 1906; died in November, 1905. Autopsy: Diag- 
nosis: chronic infective endocarditis, streptococcemia, aortic insuflSciency and 
mitral insufficiency. 

History. — ^Tlie patient ha'd always been a vigorous, healthy man who had suf- 
fered from no important disease in his life. On April 10, 1905, he had a moder- 
ately severe attack of tonsillitis which confined him to his bed for three days. He 
then returned to work and appeared to be in the usual condition of health until 
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the Uitter part of June, 1906. He then noticed lessened strength and endurance 
and was nervous and irritable. On July 24, 1906, his physician found him with 
a high fever and general prostration. 

Examination. — On July 25 the physician found the patient's temperature 101 
F., pulse 90, respiration not accelerated. The only abnormal physical finding was 
some swelling of the left knee-joint with moderate tenderness and no redness. The 
first tone in the mitral area appeared to be somewhat impure. The hemoglobin 
was 96 per oent., red cells 4^900,000 and leucocytes 16,000. The differential oomt 
of the leucocytes showed a normal condition. On Aug. 1, 1906, Dr. E. G. Rosenow 
made a blood culture and isolated an organism which appeared to be a streptoooc- 
cus in pure culture. When inoculated in large doses into animals the organism 
appeared to be of a low grade of virulence. 

Course of Disease. — On August 2 an aortic systolic murmur was heard and 
the left border of dulness extended 10 cm. to the left of the midsternum. On 
August 4 there was pain and swelling of the left ankle lasting for a few hours. 
On August 20 there was a slight swelling and tenderness of the right wrist. On 
Sept. 5, 1905, there was severe abdominal pain lasting for twelve hours, the cause 
of which was not clear. During August and September the leucocyte count varied 
between 14,000 and 25,000 with a normal proportion of the various white cell 
elements. During August a diastolic aortic murmur developed and later a mitral 
systolic murmur was heard. The temperature was of a septic type about 99 in 
the forenoon and varying from 100 to 104 in the evening. About every six to 
eight days there was usually a sudden elevation of temperature without chill 
which was accompanied by an increased leucocytosis. Petechial spots appeared a 
short time before death in the latter part of November, 1906. During the latter 
part of the illness there was dilatation of both sides of the heart with a loud sys- 
tolic murmur, heard in the mitral area and transmitted to the left and a soft 
blowing diastolic murmur in the aortic area transmitted down the sternum. The 
spleen was palpable and tender, the liver slightly enlarged and tender, and the 
urine contained a trace of albumin, a few hyalin and granular casts and a few 
red cells. An autopsy was held. 

Anatomical Diagnosis. — Acute vegetative and ulcerative endocarditis of the 
aortic and mitral valves with aneurism of the aortic valve and beginning dissect- 
ing aneurism of the aorta; hypertrophy and dilatation of the heart; ecchymosis 
of pericardium; fatty degeneration of myocardium; hydropericardium ; hydro- 
thorax; hydroperitoneum; passive congestion of liver and spleen; acute nephritis; 
old and recent renal infarcts with deformity of right kidney; periappendiceal ad- 
hesions. 

Bacteriologic EoMmination. — Cultures from the heart valve showed the strepto- 
coccus alone. Cultures from the kidney were sterile. The organism found in the 
cultures from this patient's blood and from the vegetations on the heart valve 
was called the streptococcus. As stated above, it was of low virulence, for when 
injected into animals in large amount it did not cause death. At this time sub- 
culturea of the organism were not studied by Dr. E. C. Rosenow as was done in 
subsequent cases. This so-called streptococcus grew in plate cultures and showed 
the lessened virulence of strains of organisms obtained from other patients when 
given in subcultures, injections of which into animals was followed by recovery 
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and which proved to be the pneumococcus. In all probability therefore, the organ- 
ism found here was the pneumococcus but is presented in this group of cases of 
the streptococcus. The vegetations on the valves grew in a dense mass as in other 
cases of pneumococcemia and endocarditis. 

This patient had been repeatedly treated with injections of a commercial anti- 
streptococeal serum without benefit. 

Casb 10.— Mr. J., aged 62, lumberman, was seen with his physicians. Dr. 
McKechnie and Dr. J. L. Miller, of Chicago, in November, 1908; died March 4, 
1909. Autopsy. Diagnosis: infective endocarditis, pneumococcemia, mitral in- 
sufficiency. 

Jff«fory.— The patient had been a strong and healthy man all his life. His 
business cares were great. He was addicted to tobacco and the overuse of alcohoL 
No history of venereal disease could be obtained. Off and on for several years he 
had suffered from various muscular ailments and disturbances of the digestive 
organs due to habits of life but had never presented any evidences of physical 
disease of importance. During the summer of 1908 the patient suffered from 
abscesses about the gums with pyorrhea alveolaris. This had noticeably infected 
(he right upper second bicuspid tooth and an abscess developed also over the left 
upper first molar for which he received treatment from his family dentist. Dur- 
ing the late summer of 1908 the gums and teeth were in bad condition, many of 
them loose. - . In July, 1908, the patient noticed a lessened strength and endur- 
unee; at times was chilly and when the temperature was taken on a few occa- 
sions it was found to range as high as 100. No record of the temperature was 
kept at this time and the feeling of ill health was supposed to be due to over- 
work. At this time it was noticed, too, that he had transient attacks of pain 
and some swelling in the various joints, especially of the feet, which appeared to 
be definite rheumatism. In the early part of November he was on a hunting and 
fishing trip and returned home in a worse condition than before his vacation. His 
physician found on examination no special physical disturbances except slight 
swelling and tenderness in the right great toe-joint. This was diagnosed as gout. 
The patient remained at home from this time on, with a gradual loss of strength 
and temperature ranging from 98 to 99 in the morning to 100 to 102.5 in the 
evening. In the latter part of November, 1908, a blood examination showed 
11,000 leucocytes. To determine the cause of the temperature a Widal test was 
made at the Municipal Laboratory of Chicago and was said to be positive. The 
patient was then placed on typhoid orders and treated as a typhoid fever patient 
for two or three weeks. He then suffered from a sudden left-sided hemiplegia 
with a rapid rise of temperature to 106. The temperature soon dropped to the 
former range; the hemiplegia improved and the patient returned to much the 
same condition as before. The examination of the heart up to this time had been 
entirely negative. From this time onward a systolic murmur was heard occa- 
sionally and later became permanent. The left heart border was extended to the 
left and the pulmonic second tone was somewhat accentuated. 

Examination. — ^Early in December I saw the patient with his physicians and 
confirmed the physical findings noted by them; that is, a septic type of temper- 
ature; a slight left hemiparesis; the patient conscious but answering questions 
slowly and taking but little interest in his surroundings; slight dilatation of the 
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left heart with a mitral systolic murmur transmitted to the left and accentuation 
of the second pulmonic tone; the lungs negative; the liver palpahle, enlarged and 
somewhat tender; the spleen not palpable;* a few petechial spots in the skin in 
various parts of the trunk and extremities. Blood cultures were made by Dr. 
E. C. Rosenow on December 6, 1908. The first two blood cultures were negative 
but a third and a fourth culture yielded the pneumococcus. Repeated Widal tests 
now proved to be negative. On December 13 the hemoglobin was 85 per cent., 
the red cells 4,000,000, the leucocytes 17,700 with a preponderance of polymorpho- 
nuclears. On February 22, 1900, hemoglobin was 70 per cent., red cells 3,200,000, 
leucocytes 12,000. 

Course of Disease. — ^The patient was vaccinated with his own dead bacteria on 
several occasions without any manifest signs of improvement. He was also given 
intravenous injections of normal human serum which were followed by a marked 
reaction consisting in a rise of temperature, rapid heart action, etc. The details 
of the results of these vaccinations and of the use of human serum will be dis- 
cussed in a paper by Dr. E. C. Rosenow. The patient continued in this condition 
until March 4, 1909, when he died from exhaustion. 

Unfortunately an undertaker had embalmed the body before consent was given 
for an autopsy. 

Autopsy. — ^This showed a markedly hypertrophied and dilated heart, vegeta- 
tive and ulcerative endocarditis of the mitral valves, infarcts of the kidneys and 
spleen and fatty degeneration of the liver. Large massive vegetations were found 
on the mitral valve. These were grayish-red. Both anterior and posterior leaflets 
were involved. The growths were situated on the upper surface of the valves and 
extended for a distance of 2 cm. into the auricle. The free margin of the masses 
of vegetations were necrotic. 

Case 11. — ^T. W., male, single, aged 35, was admitted to the Presbyterian Hos- 
pital, Chicago, Oct. 7, 1005; died Nov. 17, 1905. Diagnosis: infective endocarditis, 
streptococcemia and mitral insufSciency. 

Present Illness, — ^The patient came to the hospital complaining of pain, weak- 
ness and lassitude; shortness of breath on exertion; lessened appetite and poor 
sleep. He gave no history of previous illness of importance and a negative family 
inheritance. 

Physical Examination. — ^This showed slight blueness of the lips and visible 
mucous membranes and general pallor; throat normal. Limgs showed no evi- 
dence of physical change; left border of heart dulness extends beyond the nipple 
line, the base to the third rib and the right border to the right edge of the 
Btemum. A rather loud systolic murmur replaced the first sound of the heart 
and was transmitted to the left. The arterial walls appeared to be thickened. 
The abdominal organs were negative. The blood pressure taken with a Stanton 
instrument was 155 mm. 

Course of Disease. — On October 9 a few moist rftles were heard at the bases 
of both lungs. There was cough with slight mucopurulent sputa which was nega- 
tive for tubercle bacilli. A blood culture was attempted on October 17 and was 
negative. The urine on admission and during October showed diminished amount 
for twenty-four hours with a specific gravity ranging from 1.010 to 1.020, 
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albumin usually absent. A few hyaline and granular casts usually present and a 
few shadows of red eells were usually found. On October 26 a blood ealtnre was 
made and a streptocoeeus-like organism in pure enlture was obtained. Oa Octo- 
ber 27 the spleen was palpable for the first time and petechial spots were noticed 
In the skih of the chest and abdomen. From this time onward petechia] spots 
occurred In crops. On November 6 a second positive blood culture with the 
streptococcus was obtained. The urine contained at this time a few red oetls and 
a few white cells with a trace of albumin and a few hyalin and granular casts. 
On November 6 a blood examination showed 3,600,000 red eells, 16,460 lencoeytes 
and 61 per cent, hemoglobin. The temperature of the patient during the stay in 
the hospital was of septic type ranging in the morning about 90 and from 101 to 
102 and on a few occasions as high as 103 to 103.8 in the evening. The pulse- 
rate was rapid, langing from 100 to 120; respirations from 24 to 36. On Novem- 
ber 14 the patient received 20 c.c. of antistreptococcus serum and this was re- 
peated on November 15. There was no alteration in the clinical symptoms after 
the use of the serum and the patient died of exhaustion on Novmber 17. No 
autopsy was obtained. 

The organism isolated in this case, like that in Case 0, was not studied as 
carefully as the organism from later cases, but it had the morphologic character- 
istics of the organism which later also proved to be the pneumocoocus. It is, 
however, classed as a streptococcus infection in this series. 

Case 12. — W. P., aged 35, male, manufacturer, was seen in consultation with 
Dr. H. B. Favill, of Chicago, in October, 1003; died. No autopsy. Diagnosis: in- 
fective endocarditis, pneumoooccemia, aortic insuiBciency and mitral insufficiency. 

History. — ^During childhood patient suffered from severe attacks of rheomatie 
fever in which the endocardium was involved. As a result he suffered during 
childhood and thereafter from a mitral insufficiency which became fully com- 
pensated and caused him no especial inconvenience excepting that with continued 
overexertion he suffered from a moderate dyspnea and palpitation of the heart. 
In the fall of 1002 the patient suffered from a low type of fever which was pro- 
nounced typhoid by the physicians in charge. The patient was confined to his bed 
or house for over two months and had a slow convalescence. There was doubt 
expressed by the physician who was in consultation at the time that this was 
typhoid, but in the absence of definite signs of any other disease, the patient was 
treated for typhoid fever. Following this attack the patient did not r^ain his 
usual strength and vigor. He appeared pale, listless and expressed himself as 
feeling weak and tired. He remained for a time at Hot Springs, Va., taking the 
baths, from which he received no benefit. During the early fall of 1003 he again 
was confined to his house and bed with a low form of fever which proved to be 
septic in character. He suffered from dyspnea especially on the least exertion, 
cough, rapid heart action and great nervous irritability. The heart was moder- 
ately dilated to the left and there was a loud rough systolic murmur heard in the 
mitral area which was transmitted to the left, and a soft blowing murmur in the 
aortic region transmitted down the sternum. 

Course of Illness, — ^The spleen became palpable, the urine contained micro- 
scopic blood with a trace of albumin and a few hyalin and granular casts. 
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Petechial spots later appeared in the skin in successive crops. When the patient 
was seen in consnitation with his physician, Dr. Favill, a blood culture was sug- 
gested which was made and proved to be a pure culture of the pneumocoecus. 
This was verified by subsequent cultures and by subcultures and by injections 
into animals. The patient died of exhaustion and no autopsy was permitted. 

In the light of the termination of this case, it is not improbable that there was 
a low grade of infective endocarditis during the time it was diagnosed as typhoid 
fever and in the interval between that and the final illness there was a continu- 
ation of the heart infection which finally became so severe that the patient be- 
came bedridden. 

Case 13. — Miss F. S., aged 18, was admitted to the Presbyterian Hospital 
Oct. 28, 1007, on the service of Dr. B. W. Sippy, who requested me to see the 
patient with him and has kindly consented to a report of the patient in this 
series. She died Jan. 22, 1907. Autopsy. Diagnosis: Infective endocarditis, 
pneumococcemia, aortic and mitral insufficiency. 

History, — ^Patient had an attack of acute rheumatic fever six years before 
admission which left a mitral lesion. Three months before admission to the hos- 
pital she had an attack of pain in. the right side of the chest of a sharp, sticking 
character which was aggravated by breathing and by coughing. There was some 
fever but no cough. The patient remained in bed for a week and then got about 
but did not feel well and it was noted that there was usually an evening temper- 
ature varying from 100 to 101 or more. She felt weak for a long time, had a 
poor appetite and was nervous and irritable. Three weeks before admission the 
left ankle became swollen and painful. This lasted for a week. No other joint 
involvement occurred. On admission the patient complained of chilliness, fol- 
lowed by a sensation of heat, prostration and weakness. The bowels were regular, 
the appetite good. The patient slept fairly well. 

Examination. — On admission there was a decided pallor of skin and mucous 
membranes. There were no petechial spots; no enlargement of the superficial 
lymphatic glands. The patient was fairly well nourished. There was no infec- 
tion of the throat. The lungs were normal. Cardiac dulness extended to the left 
outside of the mammillary line. There was no evidence of dilatation of the right 
heart. There was a presystolic and systolic murmur in the mitral region and the 
systolic murmur was transmitted to the left. The pulse was rapid but regular. 
The spleen was not palpable. 

Course of Disease. — On November 4 for the first time there was heard a dias- 
tolic murmur in the aortic area which was transmitted downward and a water- 
hammer pulse and capillary pulsation were noted. On November 18 the spleen 
was distinctly palpable. On November 25 there was pain in the left side of the 
chest and in the shoulder, aggravated by breathing. On December 2 the patient 
complained of a severe pain in the left hypochondrium and the spleen was tender. 
There was a secondary anemia, hemoglobin diminished to 60 per cent, and a mod- 
erate leucocytosis with a normal proportion of white cells. The coagulation time 
of the blood was 3.6 minutes. On December 26 the patient suffered from an acute 
attack of pneumocoecus tonsillitis. The submaxillary glands were tender and 
swollen but did not suppurate. Petechial hemorrhages of the skin appeared for 
the first time. The pneumocoecus in pure culture was obtained from the blood. 
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From this time on the patient failed rapidly. The pneumooooco-opsonic indeic 
was below the normal and the leucocytosis increased. There was a progressive 
secondary anemia with hemoglobin reduced to 28 per cent. The pulse remained 
regular until a short time before death, when the heart became dilated and 
irregular in action. 

An autopsy was held on January 22 and revealed: 

Anatomical Diagnoaia, — ^Ulcerated mitral, aortic and mural endocarditis with 
characteristic vegetative growths. There were multiple infarcts of the spleen; 
petechial hemorrhages of the skin; anemia; fibrinous pleuritis and peritonitis; 
acute tracheobronchial lymphadenitis; hyperplasia of the spleen; edema of the 
lungs; cloudy swelling of the liver, kidneys and myocardium; hypertrophy and 
dilatation of the heart; obliterative fibrinous pericarditis. 

Bctcteriologio Examination, — From the serum, blood, peritoneal fluid, right 
pleural exudate and from the emulsion of the vegetation of the heart valves there 
were obtained Gram-positive cocci arranged in clusters and chains and in twos 
and from the vegetations emulsion there was obtained also a Gram-negative bacil- 
lus. Seven cultures gave a proportionately large number of pneumococci, a few 
Staphylococci aurei, and the blood yielded the Streptococcus pyogenes in addi- 
tion. The Bacillus mucosus also was obtained from the vegetation emulsion. 

The characteristics of the pneumococcus obtained from the blood before and 
after death were exactly similar to those described in the earlier part of the 
paper. 

This patient was inoculated with the dead pneumococci of her own culture. 
Chart 5 shows the dates of inoculation, the dose and the result 'upon the tem- 
perature, the leucocytosis and the pneumococco-opsonic index. 

Case 14. — ^A. K., male, married, aged 30, was seen with his family physician. 
Dr. Frank S. Johnson, Chicago; condition practically unchanged at last account. 
Diagnosis; infective endocarditis, pneumococcemia, mitral insufficiency and aortic 
insufficiency. 

History, — During childhood the patient suffered from acute rheumatic fever 
with a sequel of mitral insufficiency and aortic insufficiency. Compensation oc- 
curred and the patient did not suffer in consequence until his twentieth year. 
During his freshman year (1897-98) in college he attempted athletic work in 
rowing, track running, etc., with the result that during the holiday season he was 
confined to his bed with broken heart compensation. After a long rest com- 
pensatory hypertrophy was restored and the patient remained in fair condition of 
health until the early part of 1909. At this time he noticed a lessened stroigth 
and endurance, a good deal of nervousness and irritability, slight shortness of 
breath on exertion with some palpitation of the heart and a subfebrile temper- 
ature was noticed. He went to Hot Springs, Va., to rest and recuperate and 
while there became worse. Chills followed by fever occurred at irregular inter- 
vals. The spleen became palpable and he grew pale, weaker, had great dyspnea 
and palpitation of the heart. On the patient's return to Chicago a septic type 
of temperature continued, with an occasional chill, increasing weakness, palpita- 
tion, shortness of breath, etc. A secondary anemia with a low white blood count 
was found and his physician discovered pigmented parasite-like bodies in the red 
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corpuscles. Antimalarial treatment was given with some amelioration of symp- 
toms but a continuation of the febrile condition, the weaJknese, etc 

Emamination. — ^When seen in consultation on May 26, 1909, the patient was 
found to be pale and weak; a few petechial spots were found in the ^in of the 
back, the heart was dilated especially to the left and the heart action was rapid. 
A soft blowing diastolic murmur was heard in the aortic area and transmitted 
down the sternum, also a loud systolic murmur in the mitral area transmitted 
to the left with accentuation of the second pulmonic tone. The lungs were clear. 
The spleen was palpable; the liver not enlarged; the urine practically normal. 

Immediately thereafter two blood cultures were made which were negative. 
On May 29 and June 10 blood cultures were made by Dr. E. C. Rosenow and a 
pneumococcus in pure culture was isolated both times. This organism proved to 
have all the characteristics of the pneumococcus isolated in other cases of in- 
fective endocarditis. 

The patient died in July. Autopsy revealed vegetative growths on aortic 
and mitral valves; aortic and mitral insufficiency; infarcts of spleen and kid- 
neys, etc. 

100 State Street. 

ABSTRACT OF DISCUSSION. 

Dr. Alfred Stengel, Philadelphia: Dr. Billings has opened up a subject of 
great practical importance, particularly from the point of view of the recognition 
of these cases, the diagnosis of the condition. While the proportion of cases, the 
acute cases, in Dr. Billing's series is rather large, it will be admitted I think that, 
as a rule, these cases are secondary, that is, secondary to an old endocarditis. I 
think the disproportion is very great, probably 8 out of 10, or 9 out of 10, and 
cases of this type are really engrafted on an old lesion. 

The interpretation of the development of fever in those cases mistaken for 
tuberculosis in patients with an old endocardial lesion is an interesting question, 
and a very important question for the practitioner. This is a problem that comes 
to us time and time again. Among the other things to tliink of is the possibility 
of the development of sucli a lesion as this which the Germans call "efflorescing 
or recurring" endocarditis. There are causes of elevated temperature in old 
cardiac cases besides this; it would be a pity if we were misled into believing 
that this is the only cause of long-continued fever in people with old vahiilar 
lesions. Among other things, this fever will be found in old people, especially in 
cases of long-continued congestion in which there is a one-third broken compen- 
sation. In the aged, pyelitis or cystitis might cause a rise in temperature which 
might easily be mistaken for this. There should be a direct recognition of these 
cases. I have been looking over my records of the cases that have come under 
my observation (and these records are reasonably complete), and in fifteen of 
them I was struck with the peculiar frequency of marked anemia. Most of the 
patients, or many of them, developed marked anemia which resembled very much 
pernicious anemia. There was a low blood count and a rapid exhaustion or using 
up of the hemoglobin. The disproportion was more of tlie chloranemic type. There 
was also leucocytosis. 

Again, the patient may present evidences of altered metabolism; albuminuria 
may develop as a result of lesions in the kidney, and the patient may suffer from 
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the presence of a small embolus in the spleen. Sometimes there may be rashes in 
the skin aji after a pneumococcus or streptococcus infection, a type of rash that 
occurs in erythema multiforme. 

la my cases the great majority have been streptococcic; that is, bacteriologists 
rep<M'tQd them as being streptococcic in type. In one case, however, an anaerobic 
bacillus was found. In another case it was reported that the bacillus of Welch 
was found, but without any d^nite certairty. I have no doubt but that Dr. 
Billings is correct in his statement that the organisms accustom themselves to 
their environment and so become of lesser virulence. I have had a young girl in 
the hospital who for five months has had streptococci in the blood. Possibly 
they are the older pneumonic bacillus Dr. Billings speaks of. The conditions 
found would be impossible in a streptococcemia of another source. The organism 
here accustoms itself to the patient and the patient accustoms herself to the 
organism and she lives on. In one case streptococci were found in the blood and 
were found from time to time throughout one entire year. In another case the 
duration of the illness was over eighteen months and for various reasons the 
organism was in the blood during this entire period. So there is a possibility in 
long-continued infections of an organism of reduced virulence being present in the 
blood. 

Db. DeLancey Rochesteb, Buffalo: In the last year I have had four eases 
of chronic lung disease which gave all the symptoms and physical signs of pul- 
monary tuberculosis. In the sputum I persistently found pneumococci arranged 
in streptococcic forms; so much so that cultures were taken from the blood in 
two cases. In one case the organism was found in the blood culture. I cannot 
tell what medium was used, because the work was done by an assistant. The 
same organism described by Dr. Billings was found in one case. The other 
cultures were negative. I present this as bearing on the organisms in chronic 
cases of disease. 

Db. John A. Witherspoon, Nashville: In my section of the country we do 
not get pneumonic infections as they occur in Chicago. In the last few years 
three cases have interested me very much. They proved to be gonococcus endo- 
cardial infections. In one case there was rheumatic involvement of a joint and 
infection of the seminal vesicles, etc.; examination of the blood showed a gono- 
coccus infection. This was a rapidly fatal case. No previous heart lesion had 
existed. The other two patients had prior endocardial trouble; the condition has 
assumed a recurring form now with slight rise of temperature. It seems to me 
that while the streptococcus is by far the most common as a causative factor, we 
should not forget that other organisms, like the gonococcus, may produce later 
endocardial troubles of this kind. 

Db. Walter L. Bieerino, Iowa City, Iowa: One of the interesting features 
brought out in the discussion is the etiologic r6le of the pneumococcus in chronic 
infectious endocarditis, and in this connection I beg to refer to a few individual 
cases. I saw recently a man of 45, who had a chronic endocarditis affecting the 
mitral valve, accompanied by continuous fever, marked chloranemia and leucocy- 
tosis. Unfortunately, a blood culture could not be made. During the past year 
the patient had suffered an attack of pyorrhea alveolaris and a general infective 
process of the gums of four months duration, necessitating the sacrifice of fifteen 
teeth. Previous to this there was no other history of an infectious disease and 
the partient was not conscious of any heart trouble. During the past year I saw 
two cases of aortic stenosis in young persons, one a young woman of 19 and the 
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other a man of 27. The age precluded the thought of an arteriosclerotic origin 
for the valvular lesion, but in both there was no other history of infectious dis- 
ease to be elicited except several attacks of suppurative tonsillitis or quinsy. 
Neither had any rheumatic fever. I am confident that infections of the throat 
and buccal cavity have an important bearing on the development of endocarditis, 
and the importance given to the etiologic rdle of the pneumococus in the paper is 
Huggestive, especially since it has its normal habitat in the buccal cavity where 
it leads a saprophytic existence, and in its pathogenesis is subject to much more 
variation than other infectious agents. 

Db. James M. Anders, Philadelphia: Dr. Billings' paper is to be commended 
because in the past chronic infectious endocarditis has been, as a rule, overlooked. 
I do not wish to underrate the importance of the pneumococcus as an etiologic fac- 
tor in the disease, but in my experience the majority of these cases are secondary 
to an old sclerotic endocarditis of rheumatic origin. Even in these cases we may 
find streptococci in the blood. I agree with Dr. Stengel that cases which are sec- 
ondary to chronic rheumatic or other forms of endocarditis offer some chance for 
recovery ; they are by no means hopeless cases. In this connection it might be well 
to point out what measures of relief or even cure are available in cases of chronic 
infectious endocarditis. I think that whenever streptococci are found in the blood 
we are not only justified in using antistreptococcus serum, but we should strongly 
urge its use by others. There can be no doubt, from an examination of the litera- 
ture, that in a number of cases remarkable recoveries have followed the use of 
this serum. I saw one ease in which I believed that the chronic infective endo- 
carditis was secondary to pulmonary tuberculosis. The possibility of the occur- 
rence of chronic infectious endocarditis in the course of pulmonary tuberculosis 
is to be recollected. The diagnosis is naturally difficult in the extreme, but when 
there is marked tuberculosis of the lungs or other viscera, more particularly if 
a careful examination shows that no other form of infection exists, we are jus- 
tified in making a reasonably certain diagnosis of infectious endocarditis of 
tuberculous nature. 

Another point in the treatment of chronic infectious endocarditis is worthy of 
notice, namely, the open-air method. I cannot speak from personal observation, 
but I saw a case with another physician recently; this patient had been treated 
by the open-air method with excellent effect on the general condition. 

So far as the treatment is concerned, we should bear in mind three points: 
First. Most cases occur among subjects who are more or less rheumatic. 
Second. Whenever streptococci are detected in the blood, even though other organ- 
isms are encountered in association, there should be used promptly the anti- 
streptococcus serum. Third. The open-air treatment, as well as supportive 
measures, should be accorded a trial. 

Dr. Charles G. Stockton, Buffalo: Dr. Billings said very little about the 
prognosis and treatment of chronic infectious endocarditis, and I wish he would 
go a little more into detail as to his results in these cases and a little more into 
detail as to his conception of the treatment. It seems to me that his paper is 
important as bearing on a definite type of chronic infectious endocarditis which 
has undoubtedly gone long imrecognized. In the discussion, more than in the 
paper, there has been something said about differentiating the different forms of 
septic endocarditis; I do not understand what is meant exactly unless it is that 
the ordinary septic or malignant cases of endocarditis may be secondary to other 
focal lesions of the endocardium. A point of great practical importance, it seems 
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to me, is whether or not Dr. Billings got any benefit from the vaccines in the 
treatment of these cases of chronic infectious endocarditis. 

Dr. Richabd C. Cabot, Boston: One year ago I heard Dr. Osier read the 
paper that has been referred to. Two points contained in it have since been 
verified in my own experience and I should like to allude to them. First. These 
people, or many of them, do not feel ill. One man after weeks of fever wanted to 
play golf. They often do not feel ill nor do they look ill. Second. A considera- 
ble number of these patients have tenderness of the "finger pads." This is a con- 
firmatory minor point sometimes helpful in the diagnosis. 

Db. Frank Billings, Chicago: I did not, as Dr. Stockton inferred, make any 
distinction in regard to the type of infection of the endocardium; both acute and 
chronic cases were engrafted on old endocardial lesions, as a rule, as every 
clinician has found. In my paper I referred rather to the type of fever. In acute 
infectious endocarditis due to the gonococcus, streptococcus, or what not, the 
temperature is not very high. One must not forget, in speaking of the physical 
signs in some of these cases, in mine, two out of fourteen, the lesion might be on 
the right side of the heart. In one the pulmonary valve was involved; in the 
other, the tricuspid. In one ca«e emboli got to the lungs and caused a mistake in 
diagnosis; the physician in charge thought it was a case of tuberculosis. In 
regard to the prognosis, my experience with endocardial infections, whether acute 
or chronic, when a bacteriemia is proved, is that the prognosis is bad. I remember 
one case seen with Dr. Herrick; this patient recovered, but soon after died of 
another cause. A post-mortem showed a healed ulcer of the endocardium. That 
was the only patient I ever saw in my life who recovered from such a condition. 

I believe that any drug treatment is absolutely useless. With regard to rheu- 
matism, we do not know the cause, we have no specific medication to destroy the 
bacteria that might be the cause of the disease. We do not know, however, that 
the empirical employment of alkalies and salicylates does some good, and we have 
no specific treatment. Whether the endocarditis is due to the pneumococcus, the 
streptococcus, or the gonococcus, we have no agent that is specific. Consequently 
we must come to the serum or vaccine treatment. In two patients the antistrep- 
tococcus serum was used ; one patient received two doses, the other repeated doses. 
But experience shows that if we are to use antistreptococcus serum successfully 
we must have a serum made from the strain of bacteria from which the patient 
suffers; the antistreptococcus serum in the market is practically useless unless it 
comes from the strain of bacteria of the same kind that affects the individual. 
Vaccination with pneumococcus or gonococcus has been absolutely n^^tive so 
far as my experience goes. If given in too large doses, they do harm; in small 
doses they may modify the clinical course of the disease, reducing the temperature 
and pulse rate; this was the result in one patient; used in another patient it not 
only did no good, but did harm. In some cases leucocytosis was produced; the 
leucocytes, too, were rendered more phagocytic, but not bacteriolytic at all. Fol- 
lowing the use of the normal serum in one case a chill occurred with high tem- 
perature, 104 or 105 F., thus substituting for the original fever a septic one. 
In some cases it seemed possible that there was a reduction in the number of 
colonies obtained from the individual's blood, as if the serum caused death of some 
bacteria in the circulating blood. 

n 



PROCEEDINGS OF THE SESSION 



Tuesday, Jmnc 8 — ^Aftbbnoon 

The Section was called to order by the chairman. Dr. Joseph 
L. Miller, Chicago, at 2 p. m., at the Savoy Theater. 

Dr. N. B. Potter, New York City, read a paper on "Medical 
Supervision of Boarding Schools, and Athletic Contests Among 
School Boys.'' Discussed by Drs. De Lancey Rochester, Buf- 
falo; Richard C. Cabot, Boston; Stanley P. Black, Pasadena, 
Cal.; and N. B. Potter, New York. 

Dr. Frederick Forchheimer, Cincinnati, read a paper on 
"Cardiac and Vascular Complications in Pneumonia, with 
Special Reference to Treatment." Discussed by Drs. De 
Lancey Rochester, Buffalo; Frank Billings, Chicago; C. F. 
Hoover, Cleveland; John H. Musser, Philadelphia; Alexander 
Lambert, New York City; Theodore Potter, Indianapolis, and 
F. Forchheimer, Cincinnati. 

Dr. W. G. MacCallum, Baltimore, read a paper on "An Ex- 
perimental Study of Gastric Tetany." Discussed by Drs. 
Allen A. Jones, Buffalo, and Nathaniel B. Potter, New York. 

Dr. Frank Billings, Chicago, read a paper on "Chronic Li- 
fectious Endocarditis." Discussed by Drs. Alfred Stengel, 
Philadelphia; De Lancey Rochester, Buffalo; John A. Wither- 
spoon, Nashville; Walter L. Bierring, Iowa City; John M. 
Anders, Philadelphia; Charles G. Stockton, Buffalo; Richard 
C. Cabot, Boston; and F. Billings, Chicago. 

Dr. Allen A. Jones, Buffalo, read a paper on "Diverticulum 
of the Pylorus." Discussed by Drs. Charles G. Stockton, Buf- 
falo; and A. A. Jones, Buffalo. 

Dr. Warren Coleman. New York City, read a paper on **Diet 
in Typhoid Fever." Discussed by Drs. Max Einhom, New 
York City; Frank E. Brown, Baltimore; Thomas A. Claytor, 
Washington; Arthur K. Stone, Boston; A. Jacobi, New York 
City; John M. Anders, Philadelphia; Walker, Philadelphia; 
Parker, Detroit; Woods Hutchinson, New York City, and 
W. Coleman, New York City. 

Wednesday, June 9 — Morning 

Dr. Judson Daland, Philadelphia, read a paper on "Clinical 
Significance of Indicanuria." Discussed by Drs. Heinrich 
Stem, New York City; Harry A. Harrower, Chicago; Richard 
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G. Cabot, Boston; Allen A. Jones, Buffalo;; Anthony Bassler, 
New York City; and J. Daland, Philadelphia. 

Dr. Philip King Brown, San Francisco, read a paper on "The 
Diagnostic Value of Stained Specimens of Stools in Canoer of 
the Stomach." Discussed by Drs. Herman B. Allyn, Philadel- 
phia; Allen A. Jones, Buffalo; Anthony Bassler, New York 
Qty; and P. K. Brown, San Francisco. 

Dr. Alexander Lambert, New York City, read a paper on 
"Resorption of Proteids, Carbohydrates and Fats in the 
Chronic Alcoholic." Discussed by Drs. E. P. Joslin, Boston; 
John A. Lichty, Pittsburg; and A. Lambert, New York City. 

Dr. Charles O. Stockton, Buffalo, read a paper on "The Diag- 
nostic Value and Limitations of Analysis of the Gastric Con- 
tents." 

Dr. A. W. Crane, Kalamazoo, Mich., read a paper on "X-Ray 
Evidence in Gastric Cancer." 

Dr. Clifford B. Farr, Philadelphia, read a paper on "The 
Determination of Trypsin in the Stomach Contents After the 
Oil Test Meal." 

These three papers were discussed by Drs. G. E. Pfahler, 
Philadelphia; Judson Daland, Philadelphia; Allen A. Jones, 
Buffalo; Richard C. Cabot, Boston; John A. Lichty, Pittsburg; 
Harry A. Harrower, Chicago; John N. Upshur, Richmond, Va.; 
0. W. Smith, Baltimore; Frank Smithies, Ann Arbor, Mich.; 
Alexander Lambert, New York City; Philip King Brown, San 
Francisco; C. G. Stockton, Buffalo; and A. W. Crane, Kalama- 
zoo, Mich. 

Dr. Charles P. Emerson, Clifton Springs, N. Y., read a 
paper on "The Diagnostic Importance of Examination of the 
Feces." Discussed by Drs. Henry F. Hewes, Boston; George 
Dock, New Orleans; David L. Edsall, Philadelphia; Woods 
Hutchinson, New York City, and Sir James Alexander Grant, 
Ottawa, Ontario. 

Wednesday, Jmnc 9 — ^Afteiinoon 

Dr. James 6. McElroy, Memphis, read the Oration in Med- 
icine: "Tropical Diseases, America's Opportunities and Obliga- 
tions." 

The chairman appointed the following Nominating Com- 
mittee: Drs. David L. Edsall, Philadelphia; D. Vanderhoof, 
Richmond, and Philip King Brown, San Francisco. 

Dr. Samuel T. Darling, Ancon, Canal Zone, read a paper on 
"Transmission of Malarial Fever in the Canal Zone by 
Anopheles Mosquitoes." Discussed by Dr. Richard 0. Cabot, 
Boston; John A. Witherspoon, Nashville; Seale Harris, 
Mobile, Ala., and S. T. Darling, Ancon, C. Z. 
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Dr. Simon Flexner, New York City, rea4 a paper on 'The 
Present Status of the Serum Treatment of Spidemic Cerebro- 
spinal Meningitis." Discussed by Drs. Thomas Morgan Rotch, 
Boston; Philip King Brown, San Francisco; William Litterer, 
Nashville; and S. Flexner. 

Dr. Herman N. Adler and Dr. Gerald Blake, Boston, pre- 
sented a paper on ''The Retention of Alkali by the Kidney, 
with Special Reference to Acidosis." Discussed by Dr. E. P. 
Joslin, Boston. 

Dr. Sidney K. Simon, New Orleans, read a paper on 
"Amebic Dysentery." Discussed by Drs. T. B. Futcher, Balti- 
more; George Dock, New Orleans; Hobart A. Hare, Philadel- 
phia; Hugo A. Freund, Detroit; James P. Tuttle, New York 
City; Samuel Goodman Gant, New York City; and S. K. 
Simon, New Orleans. 

Thubsdat, Junk 10 — ^Morning 

Dr. Edward F. Wells, Chicago, secretary of the Committee 
on Program, stated that the conclusions reached by the com- 
mittee were that the best interest of the Section on Medicine 
would be served by asking for a tentative recommendation of 
last year's report, and it asked that the matter be referred 
for further consideration to the Executive Committee, which 
should work out the problems involved. The report of the 
Committee on Program was as follows: 

Your committee, in presenting this preliminary report, is of 
the opinion that a fair presentation of conclusions and recom- 
mendations of the subject of program methods which you have 
delegated to it would require much prolonged consideration 
that a full report should be presented to the Section at its 
session next year; meanwhile your indulgence and assistance 
are asked. At this time, however, the committee will make 
some suggestions which are thought useful to the Section 
officers for their consideration in preparing the program for 
the ensuing year. These are, broadly, as follows: 

At the discretion of the Section officers there should be 
included in the program the following classes of papers : 

A. A series of symposiums, each consisting of not more 
than three papers, the presentation of which shall be limited 
to not more than twenty minutes each, with discussions lim- 
ited to not more than ten minutes for the first, and five min* 
utes for each subsequent speaker. 

B. A series of well-selected papers on highly important 
separate subjects, the presentation of which shall not exceed 
twenty minutes each, with discussion limited to ten minutes 
for the first and five minutes for each subsequent speaker. 
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C. A seriea of short papers, the presentation of each to be 
limited to ten minutes, with discussions limited to five min- 
utes to each speaker. 

D. A series of papers to be presented in full abstract, the 
reading of which shall not exceed five minutes, with discussion 
limited to five minutes for each speaker. 

£. A series of highly scientific research papers, to be printed 
in full, and distributed to members on request, at least two 
weeks before the meeting, with written discussion, not exceed- 
ing four hundred words presented to the Secretary on the 
opening day's session, to which the author of the paper may 
have access, with an allowance of ten minutes for him to pre- 
sent his position and reply to the written criticisms filed. 

The practical application of these suggestions is left to 
the untrammeled good judgment of the Section officers, offer- 
ing the hearty cooperation of the committee, and requesting 
such cooperation on their part and on the part of the members 
of the Section, in the consideration of the entire problem, and 
in the formulating of conclusions for presentation at the next 
annual session. 

In conclusion, it is the sense of the committee that while 
rules and regulations may aid in furnishing the work of the 
Section they cannot supplant the personal attention, judg- 
ment and discretion of the Section officers, but that on them 
in their preparation and management of the program and the 
conduct of the section work will largely depend the successful 
session. 

In this connection it is recommended that fully accredited 
members make use of their prerogatives in rising to a point 
of order whenever time is trespassed on by members in the 
])resentation of papers or in their discussions. 

George Dock, Chairman. 
Allen Jones, 
Alexandbb Lambert, 
Edward F. Wells, Secretary. 

Dr. DeLancey Rochester, Buffalo, moved that the report be 
received and that the recommendations be adopted. The 
motion was seconded and carried. 

The Nominating Ck)mmittee made the following report: 
Chairman, Dr. George Blumer, New Haven; secretary, Dr. 
Wilder Tileston, Boston; orator, Dr. Richard C. Cabot, Boston; 
delegate, Dr. Joseph Capps, Chicago; alternate delegate, Dr. 
•Alexander Lambert, New York City. 

Dr. Munson moved the adoption of the report; the motion 
was carried. 
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Dr. Warfield T. Longcope, Philadelphia, read a paper on 
'"The Aasociation of Aortic Inauffidency with Syphilitic 
Aortitis." Discussed by Drs. Richard G. Cabot, Boston; Allen 
A. Jones, Buffalo; and W. T. Longcope, Philadelphia. 

Dr. Henry A. Christian, Boston, read a paper on "Clinical 
Value of Recent Studies in Experimental Nephritis." 

Dr. John H. Musser, Philadelphia, read a paper on "Hyper- 
tension in Nephritis; Its Cause and Treatment." 

Dr. Victor C. Vaughan, Ann Arbor, being unable to attend, 
by a vote of the Section his paper on "The Value and Lim- 
itations of a Salt-Free Diet and Restriction of Fluids in 
Nephritis," was read for him by Dr. H. W. Hewlett, Ann 
Arbor. 

Dr. Edward F. Wells, Chicago, read a paper on "The Man- 
agement of Uremia." 

These four papers were discussed by Drs. David L. Edsall, 
Philadelphia; Albert Robin, Wilmington, Del.; De Lancey 
Rochester, Buffalo; James Tyson, Philadelphia; John A. 
Lichty, Pittsburg; John N. Upshur, Richmond, Va..; C. W. 
Smith, Baltimore; Walter L. Bierring, Iowa . City, Iowa; 
Heinrich Stem, New York City; Boardman Reed, Los Angeles; 
Hugo A. Freund, Detroit; C. F. Hoover, Cleveland; H. A. 
Christian, Boston; J. H. Musser, Philadelphia; and . E. F. 
Wells, Cliicago. 

Dr. George Dock, New Orleans, read a paper on "The Talma - 
Morrison Operation in the Treatment of Cirrhosis of Liver." 
Discussed by Drs. Nathaniel Bowditch Potter, New York 
City; Albert £. Roussel, Philadelphia; C. F. Hoover, Cleve- 
land; S. £. Munson, Springfield, 111.; Joseph L. Miller, Chi- 
cago; and G. Dock, New Orleans. 

Thubsdat, Juztb 10 — ^Aftebnoon 

Dr. McCrea read the report of Committee on Revision of 
Pharmacopeia (See page 320). Discussed by Drs. M. I. Wil- 
bert, Philadelphia; L. A. Conner, New York City; John F. 
Anderson, Washington, D. C; W.Clayton Thrush, Philadelphia. 

Dr. H. T. Ricketts, Chicago, read a paper on '^ocky Moun- 
tain Spotted Fever." Discussed by Dr. Woods Hutchinson, 
New York City. 

Dr. Thomas D. Coleman, Augusta, Ga., read a paper on 
"Algid Forms of Malaria, with Report of Cases." Discussed 
by Drs. John A. Witherspoon, Nashville; James B. McElroy. 
Memphis; and T. D. Coleman, Augusta, Ga. 

Dr. Edward H. Goodman, Philadelphia, read a paper on 
"The Value of Alimentary Levulosuria in the Diagnosis of 
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Hepatic Cirrhosis." Discussed by Drs. De Lancey Rochester^ 
Buffalo; William^, Rochester; and E. H. Goodman, Philadel- 
phia. 

Dr. S. P. Beebe and Dr. W. Gilman Thompson, New York 
City, read a paper on "The Nature and Treatment of 
Anemia." Discussed by Drs. De Lancey Rochester, Buffalo; 
Theodore Potter, Indianapolis; Louis G. Heyn, Cincinnati; 
Samuel L. Miller, Chicago; Walter L. Bierring, Iowa City, 
Iowa; and S. P. Beebe, New York City. 

Dr. Joseph H. Pratt, Boston, read a paper on "The Work of 
a Cooperative Hydrotherapeutic Establishment." Discussed 
by Drs. John A. Lichty, Pittsburg; C. W. Smith, Baltimore; 
Andrew MacFarlane, Albany, N. Y.; and J. H. Pratt, Boston. 



REPORT OF THE COMMITTEE ON THE PHARMACOPEIA 



It has not been the aim of this committee to do more than 
bring forward what seemed to be the changes which might 
advisedly be made in the revision of the Pharmacopeia from 
the standpoint of the clinician. There are many points which 
the general committee on the revision have to consider which 
do not specially concern us. As is well known there are 
many interests to be considered, perhaps how many only 
those on the committee have any idea. The discussions of 
these, however, is not in place here, and it seems advisable 
to take up only those points which may profitably be consid- 
ered by the clinician. 

What should the Pharmacopeia include? Should it be kept 
to the smallest limits or allowed to expand? Should every 
drug which is included in it be carefully scanned at intervals 
to see if its position is still deserved? Should additions be 
looked at with careful scrutiny or should we go on the prin- 
ciple that everything which the profession uses should be in- 
cluded? Should combinations of drugs be admitted or not! 
Should proprietary or patented remedies be admitted to it! 
Should Tct. X Co. be in the Pharmacopeia when Tct. Y Co. 
is not? Ask yourself some of these questions put them to 
your friends and you begin to realize how many views there 
are. It is probably not our province to pass on these, but 
still we may say something. 

Under the title, "The Capture of the Pharmacopeia; With 
Suggestions for its Recapture," Leffman^ has pointed out 
what a small proportion of the committee on the last revision 
was composed of clinicians, the majority being pharmacists. 
A reversal of these numbers would seem to be in order — yet 
it can safely be said that the majority of the profession take 
little interest in the Pharmacopeia, know little about it, and 
do not feel that it really concerns them. This is a matter 
which we should regard very seriously and anything which 
can aid in making the Pharmacopeia more used as a handbook 
by the profession is well worthy of consideration. Of course 
there are many causes for this and the remedy lies in various 
lines, such as the proper instruction of students in their at- 

1. Read before the Philadelphia County Medical Society, March 
2-1, 1909. 
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titnde towards and knowledge of it. But these hardly come 
in the province of this discussion. 

It will be granted that it would be a great advantage to 
have the profession more familiar with it and as far as pos- 
sible using the drugs therein contained. That there are cer- 
tain drugs which will be used and cannot be admitted is 
evident. For one thing the revision takes place only at in- 
tervals and new substances protected by a trademark or 
patent must be considered. At present many of them are in 
extensive use. But the great bulk of the drugs which we 
need to use are found in it. Probably a certain number of 
the profession will use substances or combinations which can 
never be admitted. The more they know about the Pharma- 
copeia the fewer will belong to this class. To have the Phar- 
macopeia used more extensively by the profession seems an 
important matter and the more convenient it can be made, 
the more closely we can bring the drugs in it to correspond 
with the ones in active use, the better. 

An important point which should be kept in mind is the 
possibility of making the Pharmacopeia something which will 
come into constant use by the members of the profession 
generally. In bringing this about one important thing is the 
reduction in size, which seems to be a point worth considering. 
Might it not be possible to omit the appendix? The reply 
may be made that this is an integral part of what the Phar- 
macopeia should be and yet for the medical profession it is of 
little importance. Perhaps an edition for the profession 
might be published in which the various directions regarding 
preparations, which belong more strictly to the pharmacy 
side, might be omitted. Another point which is put forward 
for discussion is in regard to the publication of an annual 
bulletin, such as has been brought out by the American Med- 
ical Association. The value of this to the profession has been 
tremendous and we owe a great many thanks to those who 
have done the work of its preparation. Would it be possible to 
have a somewhat smaller publication in association with the 
Pharmacopeia brought out every year or every second year? 
If this were done the profession would probably regard the 
Pharmacopeia more as a volume dealing with everyday 
things than as a record of the past. It may be the general 
opinion that this is better left to the American Medical Asso- 
ciation, but the advisability of the other course seems worthy 

of consideration. This would not exclude the work at present 
being done and might be carried on in conjunction with it. 

Another point is as to the advisability of introducing any 

substance "which cannot be produced otherwise than under a 
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patented process or which is protected by proprietary rights." 
The advisability of doing this is hinted at in the eighth 
Pharmacopeia. Your committee feels that this would be a 
mistake and that the position taken in the last Pharmacopeia 
should be maintained. To do otherwise is to admit the thin 
edge of what would prove to be a very large wedge. Certain 
drugs might be omitted without any harm being done but 
who is to draw the line? It seems safer to hold by the pres- 
ent rule; there is less danger in that than in the other case. 
How many of the preparations which would have been ad- 
mitted ten years ago, would be considered worthy of a place 
to-day? How many which might be regarded as worthy of 
a place to-day would be retained ten years from now? At 
the same time one must recognize that there is much to be 
said for the other view, that under proper safeguards some of 
them might be admitted. 

Drugs which should be dropped from the Pharmacopeia. It 
may be thought well to retain some of these in the National 
Formulary for various reasons. The majority do not seem 
to deserve a place and should be dropped for want of sufficient 
recognition and use. Some are used in certain localities, but 
this should not justify their retention. 

Acetum Opil. 

Acldum Camphoricum 

Aconltina: (This should be dropped on account of Its strength 
and variability as well as the dangers of poisoning.) 

Adeps: (The use of this has almost entirely ceased. It has been 
replaced by more saltable substances.) 

Althea. 

Anthemis. 

Berberls : Fluidextractam Berberidis. 

Calamus: Fluidextractam Calami. 

Calendula : Tlnctara Calendule. 

Cassia Fistula. 

Chlmaphila : Fluidextractum Chlmaphllie. 

Chirata : Fluidextractum Chirats. 

Clmicifuga : (Tinctura Cimiclfugae ; Fluidextractum Cimicifugs ; 
Extractum Clmiclfuge.) 

ClnchonldlDse. 

CinchoDinn Sulphas. 

Cypripedlum : Fluidextractum Cypripedii. 

EuoDymus: (Fluidextractum Euonymi ; Extractum Euonymi.) 

Eupatorium : Fluidextractum Eupatoril. 

Fraugula : Fluidextractum Frangule. 

Oamblr: (Tinctura Oamblr Composita; Trochisci Oambir.) 

Geranium : Flaldextractum Oeranii. 

Iledeoma: Oleum Hedeome. 

Krameria: (Tinctura Kramerin; Fluidextractum Kramerle; Ex- 
tractum Kramerlae; Syrupus Kramerle; Trochisci Kramerie.) 

T^ppa: Fluidextractum Lappe. 

LlDimentum Saponis Mollis : (This causes confusion as it Is not 
intended to be used as an embrocation. The same might be 
changed.) 
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Marmblum. 

Matico: Flaldextractum Matlco. 

Matricaria. 

MeEereum : Flaldextractum Meieret. 

Olenm Corlandrl. 

Oleam Erlgerontis. 

Oleum Sablnae. 

Oleum Slnapls Volatile. 

Parelra: Flaldextractum Parelrs. 

Phytolacca: Fluldextractum Phytolaccs. 

Plmenta: Oleum Plmenta. 

Plperina. 

PuItIs Acetaullldl ComposltuB : (There does not seem any reason 

for retaining this combination.) 
QuUlaja: (Fluldextractum Qulllaje: Tinctura QuUlaJe ^ 
Rhus Glabra: Fluldextractum Rhols Glabrs. 
Rubus: (Fluldextractum Rubl ; Syrupus Rubl.) 
Sabal : Fluldextractum Sabal. 
Safrolum. 
Salvia. 

Scutellaria: Fluldextractum Scutellariae. 
Staphisagrla : Fluldextractum Staphlsagrls. 
Stllllngla: Fluldextractum Stilllngln. 
Unguentum Potassll lodldl. 
Unguentum Zlncl Stearatls. 
Unguentum Hydra rgyri and Unguentum Hydrargyrl Dllutum : 

(Much confusion Is caused by these two ointments and one should 

be dropped.) 
Xanthoxylum: Fluldextractum Xanthoxyll. 

In regard to the question of additions, the committee recom- 
mends that the physiologic standard for the strength of cer- 
tain drugs be adopted. Among these we should suggest digi- 
talis, strophanthus and ergot. At present Tarious methods are 
used, and it would seem wise that a definite standard should 
be laid down. Regarding the drugs which should be added, 
the following seem worthy of consideration: 

Calcium Lactate: This is being used more and more and is 
rapidly replacing calcium chlorid. 

Phenolphthalein: This has come quite extensively into us? 
and its value seems to be definitely established. It might pos- 
sibly be wise to add the preparation which can be given hypo- 
dermically. 

Arsenic: The use of arsenic has increased a great deal of 
iate, especially its hypodermic administration, and it seems 

wise to have some preparations in the Pharmacopeia which can 

be readily used in this way. Of these the value of sodium 

cacodylate and sodium aminophenyl arsenate seems definitely 

established. 

Theohromin: The value of this seems sufficiently established. 

Bile Salts: The suggestion that their inclusion be consid- 
ered seems worthy of consideration. 

Diaoetyl-morphin and Theobrotnin-aodiO'SaUcylate are ex- 
tensively used and worthy of being added. 



324 

It may seem that the number of drugs to be induded is Id 
striking disproportion to the number struck out. The orer- 
grown condition of the Pharmacopeia supports the advisability 
of this. There seems good ground for the feeling that we 
should go slowly in adding to what has too much already. 

Joseph A. Capps, Chicago. 
Joseph H. Pbatt, Boston. 
Thomas McCrak, Baltimore. 
John T. Halsey, New Orleans. 

ABSTRACT OF DISCUSSION 

Mb. M. I. WiLBEBT, Washington, D. C: From a pharma- 
ceutical point of view the report is a very pleasing one. There 
can be no doubt but that members of the medical profession 
should absolutely dictate the contents of the Pharmacopeia. 
That is their province, it is their duty. The Committee on Re- 
vision of the Pharmacopeia is often mistaken for the revision 
convention. We frequently hear that the clinician, the medical 
practitioner, is not represented on the revision committee; as a 
matter of fact the clinician requires no representation on the 
revision committee at all. There is nothing in connection with 
the work of the revision committee that is of any direct inter- 
est to him, or to which he can contribute materially; he 
would hamper rather than aid the work of revision. The med- 
ical profession should dictate what the Pharmacopeia should 
contain and the method of providing it. 

Much has been said about the size of the Pharmacopeia. 
Here again the medical man should insist that a more distinct 
division be made between pharmacopeial matters proper and 
the chemical tests. Much of the material now in the Phar- 
macopeia itself could be relegated to this appendix, and thus 
divide the Pharmacopeia into two volumes; one the Pharma- 
copeia proper which the physician could use and which would con- 
tain all the information he wanted, while the combined volumes 
should contain all the information the pharmacist needs and must 
have. As the report states, the function of the Pharmacopeia 
is primarily one of standards; it should be simply one of 
standards and not a medical lexicon. If the standards are 
correct they do not need changing annually and only such 
changes need be made as are found necessary to correct pal- 
pable errors. The more or less ephemeral drugs are sufficiently 
well defined by the Council on Pharmacy and Chemistry of 
the American Medical Association in '^ew and Nonofficial 
Remedies." 

Ninety years ago, when the United States Pharmacopeia 
was originated, it was in the hands of medical practitioners 
who had a wide scope of vision. They wished to make the 
book valuable and to keep it in harmony with the standards 
established abroad. Singularly enough, that idea prevailed 
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until the Pharmacopeia came to be revised by pharmacists 
and converted into a book on pharmacy. In 1902, an inter- 
national congress was held in Brussels for the purpose of 
establishing standards for potent medicaments. Among the 
articles acted on was mercurial ointment; a 33 per cent, oint- 
ment of mercury was adopted as an international standard. 
The Committee on Revision of the United States Pharmaco- 
peia, in attempting to comply with the international require- 
ments, introduced a diluted mercurial ointment, or blue oint- 
ment, which, by the way, is not blue at all, but green, and 
does not comply with international standards except so far as 
its strength is concerned. If the Pharmacopeia is to meet the 
needs of the medical profession true international standards 
must be insisted on. 

I wish to congratulate the profession on the tone of the re- 
port. If the medical practitioners of the country will assume 
a more dictatorial policy, the next Pharmacopeia of the United 
States will be of value to the medical man and a real neces- 
sity to the pharmacist. 

Db. Lewis A. Conner, New York : The difficulties attending 
the selection of the more or less obsolete drugs to be dropped 
from, and the new drugs to be added to, the Pharmacopeia are 
many and great. The recommendation of the committee as 
to the drugs to be dropped will, I think, be generally ap- 
proved. They can all well be spared. The number of drugs 
recommended for admission, however, is, it seems to me, re- 
grettably small, and the reason for this lies in the fact that 
the committee has decided not to recommend any drug which 
has been patented. However much we may prefer to use un- 
patented drugs, the fact remains that practically all the 
modem, synthetic drugs are so patented, and among this 
number are many remedies in constant, daily use, which could 
not be dispensed with without the serious crippling of our 
therapeutic resources. Such drugs, for example, as aspirin, 
adrenalin, argyrol, heroin, ichthyol, veronal — ^to mention only 
a few out of many — shall we abandon their use merely be- 
cause they are patented? I think few would venture to 
recommend so radical a course. But, if we are to continue to 
use them, should they not, if they have proved their useful- 
ness, have a place in the Pharmacopeia? It seems to me that 
they should. 

It will be generally admitted, I think, that the Pharmaco- 
peia at present fails to meet the needs of the practicing phy- 
sician and has lost its position as guide and book of reference 
in his daily work. The reason for this is chiefly that in it 
he seeks in vain for information concerning many of the 
drugs is general use. It is idle to expect that he will abandon 
the use of drugs merely because they are not to be found in 
the Pharmacopeia. It is much more likely that he will dis- 
card the Pharmacopeia itself. One of the very best evidences 
that the Pharmacopeia does not at present meet the require- 
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ments of physiciaos is the fact that this Association has felt 
it necessary to publish the two admirable little Tolumes, 
'Thysicians' Manual of the Pharmacopeia and National For- 
mulary^ and "Kew and Nonofficial Remedies." 

If the Pharmacopeia is to regain its position of prestige and 
usefulness, so far as it concerns physicians, some radical 
changes in its policy are necessary. In my judgment, the 
most important of these are: First, the publication of a 
greatly abridged "Physicians' Edition," as has been suggested 
by ytr. Wilbert. Second, the inclusion of the more trust- 
worthy and useful of the modem, synthetic drugs, whether 
they be patented or not. Third, the issuance at frequent (per- 
haps yearly) intervals of bulletins recording the changes 
which have been made, the new drugs introduced, the unde- 
sirable ones dropped. With the enormous yearly output of 
new drugs, a certain small proportion of which are really 
valuable, it is idle to suppose that a volume of this sort which 
is revised only once in a decade can keep abreast of current 
practice. The needed flexibility can be obtained, I think, only 
by the publication of such bulletins at comparatively short 
intervals. 

Dr. John F. Andesson, Washington, D. C: One very im- 
portant agent has been omitted from the list of proposed ad- 
ditions to the Pharmacopeia, namely, tetanus antitoxin. 
Diphtheria antitoxin was admitted to the Eighth Decennial 
Revision of the Pharmacopeia following the promulgation of a 
standard unit for diphtheria antitoxin by the U. S. Public 
Health and Marine -Hospital Service. On Oct. 25, 1907, a 
standard American unit for measuring the strength of tetanus 
antitoxin was promulgated by the same laboratory. The great 
value of tetanus antitoxin as a prophylactic alone certainly 
entitles it to admission to the Pharmacopeia, and I hope that 
it will be included in the next revision. 

Db. M. Glatton Thbush, Philadelphia: A smaller edition of 
the Pharmacopeia for the use of clinicians should include the 
Latin and English name of each drug, its synonym, a descrip- 
tion of the important characteristics of the drug, its dose, 
solubility and compatibility, with therapeutic action expressed 
in a few words, and a few other particulars; which is all the 
average clinician wishes. Such a book could be bought for 
about fifty cents. A book entitled the 'Thysicians' Manual 
of the Pharmacopeia and National Formulary," published by 
the American Medical Association, contains those very facts; 
it is a small book and gives the official name, synonyms, 
characteristics, doses, therapeutic indications, etc. This is 
really all the physician needs. Therefore, why not supply our- 
selves with such a manual; in it could be inserted year by 
year the drugs that the Council on Pharmacy and Chemistry 
has examined and recommended. 

With regard to the admission of new drugs, there is one 
drug that is largely used at the present time and under so 
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many different names, viz., the active principle of the adrenal 
gland. This is supplied under different names by the differ- 
ent manufacturers, but all preparations are of the same 
strength, 1 to 1,000 in normal salt solution. Why not make 
this official? At present the gland itself only is official. But 
only about one physician in one thousand uses the gland; all 
others always use the active principle. 

Hallberg collected one million prescriptions in order to show 
what drugs were most used in this country. He found that 
saw palmetto, while only prescribed about three time in a 
thousand prescriptions in Philadelphia, was prescribed over 
thirty times in Chicago, and so it is with all those drugs if 
we but investigate. There are drugs used in one portion of 
the country that are not at all used in another portion. A 
Pharmacopeia should not be one designed for Philadelphia 
alone, but for the United States. Therefore, it is important 
that all the drugs in use all over the country should be in- 
cluded. Here is another point that should be borne in mind; 
while these drugs are practically of no use, I believe they 
should be placed in a special place and not entirely dropped, 
for they may be of some service to certain practitioners in 
certain localities. 
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